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PAPILLARY ADENOCARCINOMA OF THE THYROID 


(SO-CALLED “LATERAL ABERRANT THYROID”) 


By RecinaLp WeBsTER AND RussELL Howarp 


Royal Children’s Hospital, Melbourne 


cervical 
became 


LTHOUGH references to the 
‘3 nodules which subsequently 
known and accepted as “lateral aberrant 
thyroids” have been traced back as far as 
the year 1779 (Schrager, 1906), the earliest 
detailed account that we have been able to 
locate appeared in 1896. It is interesting to 
read in the Transactions of the Pathological 
Society of London for that year of the 
presentation by Mr. A. E. Barker of clinical 
and operative details concerning a “cystic 
accessory thyroid body”; of four operations 
in six years for the excision of recurrent 
growths; of Mr. Barker’s description of 
intra-cystic papillary formations in_ the 
original tumour, and of his identification of 
the very large neoplasm with the thyroid by 
the evidence provided by histological sec- 
tions; of the precise reproduction of the 
structure of the original growth in the masses 
removed at each of the several operations for 
recurrence, and of his expressed opinion that 
the primary tumour was indubitably derived 
from »n accessory thyroid gland. The report 
also :ecords that Mr. Barker’s earlier con- 
fidenc» that the recurrent nodules were 
secon ary deposits in lymphatic glands, and 
his ac eptance of the implied malignancy of 
the or zinal tumour, later gave way to doubt 
induc: | by consideration of the general well 
being of the patient sixteen years after the 
appea ince of the neoplasm in its small 
incept on, and by the lack of evidence of 
involy ment of organs more distant than the 
cervic | lymphatic glands six years after the 


2. 


first and major operation. The report of the 
Morbid Growths Committee of the Society 
indicated disinclination on the part of its 
members to express any opinion regarding 
the origin of the primary growth, whether 
from the normal or an accessory thyroid, but 
pronounced the recurring nodules as un- 
doubtedly secondary deposits in lymphatic 
glands, derived from the original tumour. 


This well-attested account of cystic papil- 
lary adenocarcinoma of the thyroid, though 
it does not define the condition in such terms, 
described the histology in a manner which 
left little as gleanings for histo-pathologists 
of later years, featured the protracted clinical 
course, and emphasized the predilection of 
metastases for the cervical lymph nodes, to 
the apparent exclusion of dissemination 
further afield. It left undetermined the fons 
et origo of the tumour and formulated as the 
principal problem involved the decision as 
to whether it arose in the thyroid proper, or 
sprang from an outlying islet of thyroid 
tissue—a problem which may now be said to 
be resolved in favour of the former alter- 
native, at least in the overwhelming majority 
of instances. 


Case REPorRTS 


It has happened on five occasions during 
the last few years that the frequently difficult 
problem in_ histological diagnosis which 
ensues on lymph node biopsy, has been easily 
elucidated by the recognition in the micro- 
scopic sections of cystic papillary tumours, 
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sufficiently wel! differentiated as to eliminate 
all doubt regarding their origin from thyroid 
tissue. Three of the patients were children, 
and two were adults, whose case records, and 
the contingent pathological and surgical con- 
siderations, it is the object of this paper to 
review. 


Case 1 

M.C., a young woman aged 29 years, referred by 
Dr. R. Krantz, presented on 16th March, 1948, with 
a swelling in the left side of the neck, of which she 
had been aware for six months. The lump appeared 
not to have increased in size during recent weeks 
but was sometimes painful. 


Clinical examination determined the presence of 
a firm and non-tender swelling, situated beneath the 
lower portion of the sternomastoid muscle of the 
left side; it was of size approximately that of a 
pigeon’s egg, did not move during the act of swallow- 
ing, and was apparently an isolated, solitary lesion. 
The thyroid gland was not palpable. Within a week 
the lump was excised, providing a specimen which 
on first inspection appeared to be nothing more 
interesting than a sac of blood, ovoid in shape, and 
of 5 cm. measurement in its longer axis. Evacuation 
of the blood and washing of the cyst wall disclosed 
at one pole a small patch of tissue which was darker 
in colour and distinctly thicker than the smoothly 
lined remainder of the cyst wall. This small eleva- 
tion on the inner aspect of the cyst wall, not more 
than 1 cm. in its longest measurement, was excised 
as offering most promise of information to be gained 
by microscopic examination. 


FIG. I. Low power field of microscopic section 

of thyroid tissue forming a small elevation on 

the inner aspect of the wall of a “blood cyst” 

of the neck. Colloid containing vesicles: cystic 
spaces: papillary structure. 


A microscopic section of this critical portion of 
the cyst wall revealed a cystic papillary tumour 
identifiable as of thyroid origin by its many colloid 
containing vesicles (Fig. I). The majority of the 
fields were such as could be passed as those of a 
cystic papillary adenoma, showing long arborizing 
processes, projecting into cystic spaces, and covered 
by a single layer of epithelium of low columnar 


description; the epithelium was much more ups 
ing than that of normal thyroid vesicles. Diag 
was difficult as between cystic papillary ade 
and carcinoma, but much weight was attached | 
fact that one side of the section was rimmed 
fragmented and dispersed lymphoid tissue. 

conclusion drawn was that the specimen in qu 
was an example of the so-called “lateral aly 
thyroid,” which we firmly believe to be a mis: 
for a metastatic lymph-nodal deposit, refera! 
a primary cystic papillary adenocarcinoma 

sought in the homolateral lobe of the thyroid p 


The report to this effect issued concerning th: 
. . . . . = 
biopsy specimen was accepted as an indicatio. for 
the excision of the left lobe of the thyroic. an 


operation which was performed on 3rd May, /48. 


A small grey nodule, 4 mm. in diameter, was {ound 
just within the upper pole of the excised thyroid 
lobe. 


Deep X-ray therapy, instituted on 10th May. and 
directed to both sides of the neck, was maintained 
for five weeks. A small group of enlarged |ymph 
nodes, situated under the sternomastoid muscle at 
the level of the 4th cervical vertebra, was noted as 
present at the outset of the course of irradiation. 
but it could not be said that the size of the nodes 
comprising the group was reduced in any appreciabl: 
degree by the X-ray therapy. 


FIG. II. Misleading appearance of benign 
in cervical lymph-nodal metastasis from papi 
adenocarcinoma of the thyroid. 


Further operation, involving the removal 
obviously affected lymph nodes disposed a! 
course of the internal jugular vein, was | 
undertaken on 23rd September, 1948. In 
and one-half years which have elapsed si! 
date there has been no further appear 
lateral cervical nodules, and such disabilitiv 
patient has suffered have been unrelate: 
thyroid and associated cervical swellings. 
now been under observation for six years. 
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doubt 


thelial 


The microscopic section of one of the lym 
removed with the lobe of the thyroid left 
regarding lymph-nodal metastasis from an 
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r (Fig. Il). It must be confessed however, 
1e neoplasm as it appears in the photomicro- 
does not look very menacing, if indeed it 
be read as malignant at all detached from its 


tum 
that 
gra} 
coul 


histo \gical environment and clinical background. 


FIG. IIL. Primary tumour in left lobe of thyroid 
of patient M.C.; apparently securely encapsulated. 


A photograph of the nodule in the left lobe of the 
thyroid, in low magnification, is reproduced in Fig. 
lll, from which it appears that the small tumour is 
firmly and securely encapsulated. The next illus- 
tration, however (Fig. IV), of higher magnification, 
shows penetration of the capsule by the neoplasm 
and is to be read as depicting tumour on the left, 
fibrous capsule in the centre, and neoplastic acinar 
formations breaking away to the right. In Fig. V 
tumour growth is seen beyond the capsule, invading 
the normal thyroid tissue below and to the right. 
Note the upstanding, hyperchromatic, and apparently 
aggressive quality of the neoplastic epithelium as 
compared with the very flat, unobtrusive, modestly 
staining epithelial lining of the normal thyroid 
acinar spaces. Mitotic figures are not a feature, but 
it is submitted that the two important facts of 
capsular penetration and lymph node _ metastasis 
establis) the malignant nature of the growth. 


FIG V. Field from Fig. III in higher mag- 

nifie: ion: read from left to right shows tumour, 

caps: +, and neoplastic acinar formations break- 
ing away to the right. 
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FIG. V. Another field from Fig. III: capsule in 

upper left corner: in the centre, tumour growth 

invading normal thyroid tissue situated below 
and to the right. 


Comment 

The critical decision regarding malignancy 
of thyroid tumours in general from the evi- 
dence provided by histological sections, is 
complicated by the fact that many of the 
changes which would indicate malignancy in 
other organs may be induced in the thyroid 
by the stimulation of the gland to greater 
than normal activity. Such is the hyper- 
plasia in the overactive thyroid that the 
character of the cells, the prevalence of 
mitoses, the structure of the alveoli and even 
the absence of acinar formations do not suf- 
fice for the unequivocal diagnosis of malig- 
nancy. But the determination of malignancy 
in microscopic sections of the papillary 
tumours is particularly harassing; mitoses 
are not conspicuous, nor would they be 
expected in such slowly growing tumours as 
the lateral cervical nodules under discussion, 
the histology of many of which may reason- 
ably be interpreted as that of cystadenoma. 
In the case of the patient M.C. the diagnosis 
of malignancy could scarcely be made from 
microscopic fields such as those reproduced 
in Figs. I and II, and further search in the 
original sections from the biopsy lymph node 
revealed nothing more convincing. Graham 
(1924) and Moritz and Bayless (1932) have 
insisted that the case for malignancy must 
rest on the invasive properties of these 
growths rather than on their microscopic 
characters, and in the case of the patient M.C. 
such conclusion is warranted by the invasion 
and penetration of the capsule displayed by 
the tumour nodule in the thyroid, and by its 
induction of lymph-nodal metastases. 
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Case 2 

A.L., a man aged 39 years, was referred by Dr. 
M. D. Silberberg for biopsy of a cervical lymph 
node on 14th September, 1948. The patient had 
experienced pain in the neck of indefinite duration 
and exhibited a group of enlarged lymph nodes in 
the right side of the neck, conspicuous among which 
was the “tonsillar” lymph node. A clue to diagnosis 
was provided by the presence of a palpable nodule 
in the right lobe of the thyroid. The microscopic 
structure of the biopsy specimen, excised on 4th 
October, 1948, was that of a cystic papillary tumour 
of thyroid origin, located in the remnants of a 
lymph node. The resection of the right lobe of the 
thyroid indicated by such finding was carried out 
on 5th November, and with the lobe of the thyroid 
was removed a cluster of lymph nodes which were 
found surrounding and apparently infiltrating the 
recurrent laryngeal nerve (Fig. VI). The recurrent 
nerve was isolated, and a small portion, to which 
malignant lymph nodes were attached, resected. 
The patient recovered quickly from this operation, 
and after the lapse of eighteen days was referred to 
Dr. R. Kaye Scott for a course of deep X-ray 
therapy. 


FIG. VI. Photograph showing recurrent laryngeal 
nerve isolated by dissection from a mass of 
enveloping malignant lymph nodes. 


thyroid 


On examination the excised lobe of the 
nodule, 


was found to contain a hard wedge-shaped 
measuring 1 cm. in its widest dimension, and of 
greyish colour, contrasting with that of the normal 
thyroid tissue. Serial sections showed this to be the 
only nodule of its kind within the thyroid, but 
attached to the lower pole on the lateral aspect was 
a very hard piece of tissue, which could be separated 
from the thyroid proper and was of the shape and 
appearance of a lymph node. Microscopic sections 
of both these obviously pathological portions showed 
adenocarcinoma in both situations, with the cystic 
and papillary character observed in the lymph node 
of the original biopsy not so much in evidence. 
That of the attached and presumed lymph node 
showed remnants of lymphoid tissue around the 
periphery, but very little of such and no organized 
structure of a lymph node. It was none the less 
regarded as extremely probable that the attached 


nodule represented a lymph node in which meta 
carcinoma had effected almost complete destr: 
of the parenchyma. 


The small piece of nerve tissue submitted 
confirmed as such by a microscopic section, 
also showed neoplastic cells massed agains 
perineurium (Fig. VII). 


VIl. Photomicrograph of section of rec 
laryngeal nerve, showing neoplastic 
(left) massed against the perineurium. 


FIG. 
rent 


1949) 

in 
rther 
f the 


s con 


When seen two months later (13th January, 
the patient was very well; his phonation w 
proving but examination raised suspicion of 
lymph node enlargement in the posterior half 
right side of the neck, a suspicion which w 
firmed on 16th March, when three compa: 
small lymph nodes were palpable above and 
right of the end of the operation scar. 
operation was undertaken on 18th July, 1949, 
removal of a number of lymph nodes dist 
along the carotid sheath and subsequently f: 
microscopic section to be implicated in t! 
plastic process, The largest of this group o! 
nodes approximated the size of an almon 
patient made good progress in the ensuing 
A note entered on 17th January, 1950, recor: 
he was very well, that his voice was strong 
that there had been no further development o 
cervical nodules. He remained well, an 
examined on 16th August, 1953, five years 
first came under observation, showed no ii 
of recurrence of his cervical tumours. 
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Comment 

The morphological vagaries of car ‘noma 
of the thyroid were well illustrated (nthe 
series of microscopic sections prepare from 
material provided by this patient. 
the histology of the original biopsy 
node was conspicuously that of a cy 
papillary growth, the microscopic se 
the tumour within the thyroid, and o 
other lymph nodes, revealed modific: 
which the cystic and papillary pat! 1 w 
replaced in some microscopic fields b\ -olloid 
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con' ining vesicular adenocarcinoma, and in 


othe s by non-vesicular carcinoma of dis- 
tinct y scirrhous quality. The nature and 
exte t of these departures from the papil- 
lifer us cystic design identified with the 
leisu ely progressive “lateral aberrant thy- 
roid:” suggested the possibility of more 
rapi' developments in this patient, but to 
date. after the lapse of five and one-half 
years. his clinical course has compared well 
with that of others in the group and he is 
apparently free from recurrence. 


Case 3 

The third patient, M.F., a girl aged 12 years, was 
referred privately by Dr. Stanley Williams, and after 
the elucidation of diagnosis by lymph node biopsy 
was admitted to the Royal Children’s Hospital on 
6th March, 1950. Her clinical notes record that for 
the two preceding years swellings had been present 
on both sides of the neck; the lumps were discovered 
shortly after an attack of mumps, and were more 
conspicuous on the left side than on the right. In 
the ensuing months the swellings waxed and waned 
under observation; no basis in blood dyscrasia, 
glandular fever, or tuberculosis could be sub- 
stantiated for them, and eventually resort was taken 
to lymph node biopsy. Dr. Alan Jackson’s report 
n the microscopic section of the excised lymph 
node clarified diagnosis as papillary adenocarcinoma, 
metastatic in a lymph node, and clearly of thyroid 
origin 

Prior to the girl’s admission to the Royal 
Children’s Hospital, radio-active iodine “tracer” tests 
were carried out at the Royal Melbourne Hospital. 
Concerning this investigation Dr. R. Kaye Scott 
reported that the cervical nodules had not retained 
radio-active iodine, and expressed the opinion that 
little wuld be expected from the post-operative 
application of this form of therapy. 


The surgery indicated by the pathologist’s finding 

relating to the biopsy lymph node was carried out 
in three stages. On 11th March, 1950, the left lobe 
of the ‘hyroid was removed tegether with a group 
ot enlerged and obviously affected lymph nodes 
Irom the lower half of this side of the neck, where 
they lav behind the sternomastoid. The isolation 
and prservation of the recurrent laryngeal nerve 
involve’ a tedious and difficult dissection, embedded 
as it wo. in a mass of enlarged and closely attached 
lymph » odes. On 16th March, Mr. R. V. Hennessy 
reporte. that by laryngoscopic examination the vocal 
ord m vements and the appearance of the larynx 
were nc mal. 


One eek after the first operation the right lobe 
of the .yroid and all such lymph nodes as could 
be dete: ained as implicated on the right side of the 
neck we excised. The third operation, performed 
m Ist pril, 1950, reverted to the left side of the 
neck, a | a chain of lymph nodes, some of which 
were y large, disposed along the course of the 


ADENOCARCINOMA OF THE THYROID o 


internal jugular vein from the mastoid process to 
the field of the first operation, was dissected and 
removed. 


The patient was very well on her discharge after 
thirty days in hospital; she was then taking one 
half of a grain of thyroid extract daily. At no time 
has she exhibited any sign of thyroid deficiency. 
She is now a big strong girl, has passed through 
puberty, and her thyroid requirements are met by 
the daily administration of two grains of thyroid 
extract. 


FIG VIII. Tumours in both lobes of the thyroid 
of patient M.F.: also metastasis in lymph node. 
For description see text. 


Photographs of the tumours present in the thyroid 
of this girl are reproduced in Fig. VIII. The single 
nodule in the left lobe, 1.2 cm. in longest measure- 
ment, has no appearance of capsulation; on the 
contrary it appears to be projecting pseudopodial 
processes and infiltrating in various directions. The 
upper unit on the right side of the photograph 
shows the right lobe of the thyroid in transverse 
section and the lower a metastasis in a lymph node. 
Two nodules, linked by a connecting bridge, and of 
outline more defined than that of the tumour in the 
left thyroid lobe, respectively 0.9 and 0.6 cm. in 
diameter, appear in the right lobe of the thyroid. 


Comment 


The presence of two neoplastic nodules in 
one lobe of the thyroid is of interest in view 
of the experience of Crile (1947), who 
among 16 examples of this condition found a 
tumour nodule in both lobes of the thyroid 
in four, but no instance of more than one 


tumour in a lobe. Six years have now elapsed 
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since attention was first attracted by the 
lumps in this girl’s neck, and four years 
since their operative removal. No conclusion 
that complete eradication of the malignant 
process has been effected, or that all danger 
of recurrence has passed, can safely be drawn 
after such a comparatively short interval. 
The progress of the papillary type of carci- 
noma of the thyroid, the lymph-nodal 
metastases of which assume prominence and 
determine the salient clinical feature, is 
notoriously slow. As Warren and Feldman 
(1949) aptly observe, prognosis should be 
based on decades rather than on years. 


Case 4 

The fourth patient, J.M., aged 14 years, was 
referred for surgical treatment by Dr. Elizabeth 
Turner on 31st May, 1951. The girl presented many 
lumps on both sides of the neck; the swellings had 
gradually increased in size and number during a 
period of four years. In order to elucidate diag- 
nosis, in which Hodgkin’s disease ioomed large, Dr. 
Turner excised a cervical nodule on which the report 
furnished on 21st May, 1951, was one of metastasis 
in a lymph node of cystic papillary adenocarcinoma 
of the thyroid. Prior to operation a radiograph of 
the chest was secured; it showed clear lung fields 
except for the presence of a mass encroaching on 
the right lung field from the superior mediastinum. 


On 19th June, 1951, operation was undertaken 
for the removal of the right lobe of the thyroid. 
The recurrent laryngeal nerve was found surrounded 
by an aggregation of malignant lymph nodes, which 
were removed after dissection for the segregation of 
the nerve; they were in close relation with the 
thyroid and extended behind the sternomastoid. The 
first phase terminated with the removal of a large 
retro-sternal mass, subsequently determined as neo- 
plastic, to which was attached a number of small 
but evidently malignant lymph nodes. Ten days 
later a second operation effected the clearance of a 
residue of enlarged lymph nodes on the right side of 
the neck; in the meantime Mr. R. V. Hennessy had 
observed partial paralysis of the right vocal cord by 
laryngoscopy. 


On 20th August, 1951, after an interval of seven 
and one-half weeks, by which date the laryngeal 
palsy had recovered, the left lobe of the thyroid 
was removed. Enlarged and malignant lymph nodes 
were dissected from the vicinity of the recurrent 
laryngeal nerve, and from the anterior triangle of 
the neck. Two weeks later the patient was very 
well, though her voice was weak, possibly as the 
result of unavoidable operative trauma to the re- 
current laryngeal nerve. When seen on 14th April, 
1953, one year and ten months after her first 
operation she was well, and no further cervical 
nodules could be palpated. The girl eventually 
recovered her voice, and successfully negotiated the 
period of adolescence; a dose of 14 grains of thyroid 
extract daily has been found sufficient to maintain 
her in thyroid equilibrium. Calcium deprivation, 


manifested by paraesthesia and nervous irrital {ty 
rendered medication for its correction nece- ar 
during the months succeeding her several operat ns 
but the untoward symptoms gradually ameliora + 


FIG. IX. Photograph of the primary neoplasr 

in the right lobe of the thyroid of patient J.M 

surmounting satellite tumours in the lymph n 
of the right side of the neck. 


Comment 


The number of lymph nodal metastases 
calling for removal in this patient, who is 
not to be considered exceptional in ths re- 
spect, and the amount of morbid tissue they 
represented, may be appreciated by ref: rence 
to Fig. IX. The photograph shows the right 
lobe of the thyroid, immediately »eath 
which and centrally placed, is the -etro- 
sternal mass; grouped around this « © the 
lymph-nodal metastases, the whole rej °sent- 
ing the operative spoils from the rig _ side 
of the neck only. In the tumour in t! right 
lobe of the thyroid of this patient, d in 
many of its metastatic satellites, calci ation 
was conspicuous. The grating experie ed on 
cutting the thyroid tumour was suc! as [0 
indicate decalcification as the first ep i” 
the preparation of microscopic tions. 
Necrosis, upon which wait haemorrh. -¢ and 
calcification, occurs commonly in p_ »illary 





SIX ; 
bef 
Dr. 

into 
of tl 
inte} 
and 

ence 
tum¢ 


was 


Case 


PAPILLARY 


warcinoma of the thyroid and_ its 
tases. In the case of the girl, J.M., 
igh the microscopic sections showed a 
sustained cystic and papillary design, 
lisplayed many necrotic areas and very 
rous calcific granules. Squamous meta- 

on the part of the predominantly 
lal or low columnar cells of the neo- 
ce tissue is illustrated in Fig. X, and 
foci of this type of cellular meta- 
hosis were to be found in the particular 
n from which the photomicrograph was 


ied. 
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Photomicrograph showing 
metaplasia in papillary adenocarcinoma of 
the thyroid. Patient J.M. 


squamous 


It has been suggested by Murley (1950) 
that calcification in the lymph-nodal metas- 
tases of a papillary thyroid tumour may lead 
to erroneous radiological diagnosis of tuber- 
culosis of the cervical lymph nodes. 


The known duration of the tardily progres- 


sive } 
siX al 
before 
Dr. | 
infor 
of th 


rocess of carcinoma in this patient is 
| one-half years, four of which elapsed 
she came under the observation of 
izabeth Turner, who performed the all- 
itive lymph node biopsy. Apropos 
years that the locusts had eaten, it is 
intere ting to note the comment of Warren 
and | sldman (1949), based on their experi- 
ence of 57 cases of “aberrant” thyroid 
tumov s, that the average pre-treatment period 


was a nost four (3.9) years. 


Case 
The 


’ fth patient in the group was a boy, J.A.. 
who, 


account of asthma from which he had 
for several years, was taken to the Central 
osis Bureau for radiographic examination 
iest in May, 1944. He was then 9 years of 


suffere 
Tuber: 
of his 
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age. Physical examination revealed the presence of 
two enlarged lymph nodes in the right side of the 
neck, such being the only finding of a positive 
character in a routine clinical survey. The lumps, 
which were freely movable, lay beneath the sterno- 
mastoid and just above the sternal end of the right 
clavicle. 


= § 


FIG. XI. Thoracic radiograph of boy J.A., show- 

ing miliary mottling of lungs by metastases of 

papillary adenocarcinoma of the thyroid, in this 
instance a presenting feature. 


The radiograph reproduced in Fig. XI was kindly 
loaned for the purpose by Dr. Keith Hallam. Space 
does not permit of a detailed record of the findings 
in repeated X-ray examinations made by Dr. Hallam 
during the three and one-half year period from 
May, 1944, to October, 1947. Actually there was 
very little change, the fine soft mottling visible in 
both lungs at the first examination _ persisting 
throughout the series and becoming only a little 
coarser as time went on. It soon became evident 
that the impression of miliary tuberculosis gained 
from the first radiograph could not be sustained. 
The adenopathy and fine radiographic nodulation 
in the lungs were compatible with a diagnosis of 
for which, support was 
forthcoming from X-ray examination of the bones 
of the hands and wrists in June, 1946. 


sarcoidosis, however. no 


structure in 
a simple arrange- 
apparently benign. 


FIG. XII. Metastases of thyroid 
biopsy lymph node of boy J.A.; 
ment of alveolar spaces ; 
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In January, 1946, the boy was placed in the care 
of Dr. W. J. Denehy who at that time noted the 
presence of a group of enlarged, discrete lymph 
nodes in the right side of the neck, and a nodule 
estimated as one centimetre in diameter in the 
suprasternal notch; in addition, Dr. Denehy re- 
corded his detection of a lump, the site of which 
was difficult to determine accurately as between the 
thyroid isthmus and the adjoining right lobe of the 
thyroid. 


In July, 1946, Dr. Denehy submitted an excised 
lymph node for histological examination. It was 
apparent from the microscopic section that the lymph 
node harboured an epithelial tumour, which varied 
in structure from a simple arrangement of alveolar 
spaces lined by low columnar or cuboidal epithelium, 
containing colloid (Fig. XII), to a_ cysta- 
pattern in which papillary processes 
frankly columnar epithelium projected 
survey of the 


some 
denomatous 
covered by 
into cystic spaces (Fig. XIII). A 
section showed many colloid containing vesicles and 
there seemed no reasonable doubt regarding the 
thyroid nature of the tissue. The malignant quality 
of the tumour suggested strongly by the clinical 
facts and its lymphoid environment in microscopic 
section was in the main difficult to discern, but all 
doubt was dispelled by the discovery of fields such 
as that illustrated in Fig. XIV, which conforms well 
with carcinoma simplex. 


FIG. XIII. Another field from the microscopic 
section which provided Fig. XII: cystadenomatous 
pattern. 


In progress examinations made at intervals during 
the period July, 1946, to November, 1952, Dr. Denehy 
observed a gradual increase in size of the right lobe 
of the thyroid, and the difinition of two intra-thyroid 
nodules, one appearing in the lower portion of the 
right lobe of the gland to accompany that earlier 
noted in the isthmus. He also recorded a progres- 
sive, though slow increase in the size of the cervical 
nodules. The latest X-ray examination was made in 
November, 1952, after the lapse of eight and one-half 
years since the original radiograph revealed the 
pulmonary nodulation the basis of which was sub- 
sequently established as neoplastic metastases. The 
report stated that the nodules in the lungs had 
increased considerably in size, noted radiographic 
evidence of compression of the trachea, and com- 
mented upon the calcification visible in the thyroid 
tumours and in those of the side of the neck. By 


inquiry made in December, 1953, it was | 
that the patient, now 18 years of age, was stil] 
though obliged to restrict his activities b 


dyspnoea which supervened on slight exertion. 


FIG. XIV. A third field from the same mix 
scopic section of biopsy lymph node: fran 
malignant: structure of carcinoma simplex 


Comment 

It is now 10 years since this patient pro- 
vided the startling radiograph around which 
much discussion centred, and the solution of 
which was eventually effected by lymph node 
biopsy. The survival period of ten years 
after the appearance of pulmonary metastases 
is not unique, nor is dissemination in the 
lungs early in the course of “lateral aberrant 
thyroids” unprecedented. One patient in the 
series reviewed by King and Pemberton 
(1942) lived for nine and one-half years 
after the detection of pulmonary metastases. 
which became recognizable one year after 
the removal of a lateral cervical tumour. 
Robertson Ward (1940) recorded the case 
of a boy aged 8 years and 10 months when 
he first presented, who was apparently well 
eight and one-half years after diffuse mo'tling 
of the lung fields had been demonstrated 
radiographically and seven years afte: the 
removal of the left lobe of the thyroi:. the 
isthmus, and a chain of “aberrant” 
Another parallel to the case of the bh: 
is that reported by Kennedy (1935 
patient, 10 years of age, survived ten 
after pulmonary metastases were first 
strated radiographically. 


non- 


Discussion 


Embryological data 

The thyroid gland first appears as 
ening of the endoderm of the floor 
embryonic pharynx. Such thickenin 
becomes evaginated to form a divert 
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ch at the early stage of development 
resented by the 5 mm. embryo has pro- 
ssed to assume the form of a small bi- 
ed flask-like structure, attached to the 
cal cavity by a narrow stalk, familiar as 
thyroglossal duct. In the course of sub- 
rent development the duct elongates and 
ns a solid cord; concurrently the bi-lobed 
ch racter of its terminal glandular swelling 
be. omes more pronounced. Thus arises the 
melian anlage, which at a point in time 
ap) roximating the 10 mm. stage of the em- 
brio, fuses with the lateral anlagen, evolved 
from the endoderm of the fourth pharyngeal 
pouches, one on each side. 


(he significance of the lateral anlagen as 
contributors to the fully evolved and de- 
finitive thyroid is a question on which 
authoritative embryologists have propounded 
different views. Weller (1933), after study- 
ing 24 human embryos, estimated that the 
median and two lateral anlagen each con- 
tributed about one-third of the tissue in the 
eventually defined thyroid gland, but Kings- 
bury (1939), while recognizing the intimate 
relation of the ventral components of the 
fourth pharyngeal pouches—the so-called 
lateral anlagen—with the developing thyroid 
gland, described morphological changes in 
them which led him to consider that they 
ultimately receded and disappeared; he there- 
fore disallowed the lateral anlagen, as never 
attaining the status of thyroid tissue. 


\lost writers on the subject, however, 
appear to have accepted the teaching that the 
thyroid gland is developed from three pri- 
mordia, one median and two lateral, which 
fuse early in foetal life. The assumed view 
of ‘neir nature implicit in the term “lateral 
aberrant thyroids,” was that these peculiar 
enti ies, consistent in their cystic and papillary 
paticrn, were to be ascribed to some deviation 
in te development of the lateral anlagen, by 
whi h embryonic remnants were detached to 
per ist as fragments of imperfectly developed 
thy »id tissue, either within the lateral region 
of 1e neck or within the thyroid proper. 
The location of the rests was considered as 
det’ mined by the time at which their segre- 
gat mn occurred; if before fusion of the 
me: an and lateral anlagen, islets of cells of 
tum ur potential would be situated in the 
late al region of the neck; if during fusion 


they would persist in the thyroid gland. The 
occurrence of co-existent tumour nodules 
within and without the thyroid gland was 
explained by postulating that nests of im- 
mature cells had become isolated both before 
and during fusion of the median and lateral 
primordia. 


Such was the appeal of this conception 
and of the further assumption that ectopic 
fragments of immature thyroid tissue were 
prone to undergo cystic and papillary change, 
that lumps in the side of the neck, determined 
by biopsy as bearing the stamp of thyroid 
derivation, and exhibiting a structure in 
which papilliferous cysts were conspicuous, 
were designated and widely accepted as 
“lateral aberrant thyroids,” the voices of 
dissentients from this view being as of those 
crying in the wilderness. 


Theory of activated rests 


Schrager (1906) propounded the view that 
the lateral thyroid masses were essentially 
benign tumours, which arose by hyperplasia 
of normal thyroid elements which had become 
detached from the lateral anlagen before 
fusion; the hyperplasia was represented as a 
response to an increased demand for thyroxin, 
created by deficiency in function of the thy- 
roid proper. Dunhill (1931) revived and 
sponsored the conception of a physiological 
stimulus in the genesis of “lateral aberrant 
thyroids.” He subscribed to the belief that 
the lateral anlagen were constitutionally in- 
ferior to the median anlage, were made of 
poorer clay so to speak, and that tissue de- 
rived from persisting remnants of them, 
whether situated within or without the thy- 
roid, was prone to undergo papillary change 
in response to stimulation by ordinary 
physiological demands. Hence the theory of 
“activated rests.” 


No exception can be taken to a belief that 
the accessory thyroids which may be found 
in the vicinity of the thyroid gland, or even 
in the mediastinum, composed as they are of 
fully differentiated normal thyroid tissue. 
may respond to stimulation by hyperplasia 
in the same manner and degree as the thyroid 
gland proper. Cooper (1950) has recorded 
the occurrence of aberrant normal thyroid 
tissue within the trachea of a woman in whom 
the incidental hyperplasia resulted in a 
serious degree of respiratory obstruction in 
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one pregnancy and fatal asphyxia in the next. 
But the idea that physiological demands may 
incite tumour formation in “embryonic” and 
“constitutionally inferior” remnants of thy- 
roid tissue is redolent of the Cohnheim 
theory, long ago refuted by the penetrating 
criticism of the late G. W. Nicholson (1950). 
The burden of Nicholson’s closely reasoned 
thesis is that cell rests do not remain dor- 
mant, or static, awaiting a stimulus to which 
they may react by initiating and sustaining 
tumour growth. Unless they are absorbed 
the “rests” undergo differentiation and attain 
the status of normal tissues, or as in the case 
of strictly embryonic tumours such as 
nephroblastoma, they proliferate from the 
beginning as blastomatous or malignant 
growths. Nicholson maintained that mis- 
placed groups or “rests” of embryonic cells 
must either differentiate or perish, and that 
when differentiated they are no more pre- 
disposed by reason of their ectopia to tumour 
development than are their corresponding 
normal tissues. Theories which have com- 
manded credence for years, as did the Cohn- 
heim theory, are very tenacious of existence 
and influence, but those familiar with Nichol- 
son’s writings must find it difficult to accept 
the hypothesis which would lay the genesis of 
the laterally placed cystic papillary nodules 
at the door of misplaced embryonic rests. 


“Aberrant thyroids” as neoplastic metastases 
But minority opinion on the question was 
not inarticulate, and held that “lateral aber- 
rant thyroids” represented metastases in 
lymph nodes of a carcinoma arising pri- 
marily in the homolateral thyroid lobe. As 
early as 1903 H. C. Low had emphasized the 
predominantly papillary character of the 
lateral cervical nodules and their frequent 
association with similar growths in the corre- 
sponding lobe of the thyroid gland. Clay 
and Blackman (1942) attribute to Wohl 
(1917) the credit of having been the first to 
suggest that the tumours under discussion 
were initiated by metastasis in the cervical 
lymph nodes of a tumour originating in the 
thyroid lobe of the same side, and it was 
effectively advocated by Pemberton (1934, 
1939) that the lateral cervical masses, in- 
correctly termed “lateral aberrant thyroids” 
were in reality true metastatic carcinomata. 


The primary and frequently elusive thyro 

tumour 

A detailed and convincing study of | 
question by King and Pemberton (194 
embraced the clinical, pathological, a 
operative findings in 54 patients, all of wh: 
presented with lateral cervical nodules, whi. | 
with three exceptions were subsequent 
shown to be lymph-nodal metastases 
papillary adenocarcinoma of the thyro 
Three were excluded from this category 
adenomata, the lateral location of which wa 
somewhat unconvincingly attributed to de 
tachment by muscular action and subeque: 
wandering, of adenomatous masses from 
large nodular goitre. In 31 of the patient 
an associated tumour of the thyroid was 
clinically evident and in due course proved 
malignant. Of the 20 remaining 3 exhibited 
lateral cervical nodules and _ co-existing 
thyroid tumours, but the nature of the 
pathological process in the thyroid was not 
determined. There were thus 17 in whom 
a thyroid tumour, subsequently shown to be 
present and to conform histologically with 
the lateral cervical masses, was not evident 
‘by clinical examination; in four indeed it 
was not disclosed by operative exposure of 
the gland. In this group is to be placed one 
of the five patients whose case records we 
have presented. 


The sometimes elusive nature of the pri- 
mary tumour of the thyroid was impressively 
illustrated by the first patient, M.C., a young 
woman of 29 years, resection of the left lobe 
of whose thyroid was undertaken on the 
indication provided by the histology of the 
biopsy lymph node, despite the fact that no 
tumour nodule could be detected by palpa- 
tion, even after exposure of the thy: 
gland. Nor was this surprising in view 
the later disclosure, by means of thin s¢ 
sections through the formalized lobe, 
the growth, situated just within the supe 
pole of the thyroid, measured only 4 mn 
diameter. It is difficult to believe that 
surgeon could be endowed with the degr: 
tactile subtlety necessary to have located 
tumour by palpation, even with the adva' 
afforded by exposure of the thyroid. 


The presence of the hard, wedge-sh ed 
nodule, one cm. in its widest measure! ‘nl. 
found in the resected right lobe of the se nd 
patient, a man of 39 years, was evide: to 





PAPILLARY 


pi operative palpation. The nodules in 
th thyroid glands of the third and fourth 
pe ients, girls aged 12 and 14 years respec- 
ti: ly, were susceptible of clinical palpation, 
al 1ough in the case of No. 4 (J.M.) the 
itiplicity of the lumps in the vicinity of 
thyroid rendered it difficult to define one 
intra-thyroid. In the case of the fifth 


a ient, the boy who presented with pul- 


cnary metastases already established, a 
pable tumour in the thyroid emerged 
ler the observation of Dr. W. J. Denehy, 
ilready related. 


Varren and Feldman (1949), from their 
omprehensive review of 57 cases of histo- 
gically verified “aberrant” thyroid tumours 
reached the conclusion, as did King and 
Pemberton (1942), that most, if not all, 
lateral thyroid tumours of the neck are 
metastases in lymph nodes from carcinoma 
of the thyroid. Of fundamental importance 
in the data assembled by Warren and Feld- 
man was the presence in 49 of the 57 patients 
of a tumour in the thyroid conforming histo- 
logically with the microscopic structure of 
the lateral cervical masses. In 8 instances 
no opportunity for determining the presence 
or absence of a tumour in the thyroid was 
afforded, the gland having been regarded as 
normal at operation or removed elsewhere. 
Operation revealed a tumour in the thyroid 
gland of each of five patients whose clinical 
records specifically stated that no nodule 
was detected in the thyroid by pre-operative 
palpation, and in all instances the thyroid 
tumour was less than one cm. in diameter. 
The findings relating to one of Warren and 
Feldman’s patients were identical with those 
of No. 1 in our group (M.C.) in that follow- 
ing a negative decision with respect to the 
presence of a tumour in the thyroid after 
palpation of the exposed gland at operation, 
a tumour less than 0.5 cm. in diameter was 
disc vered in the laboratory. This was the 
onl’ instance in the authors’ series of 49 
thy: id tumours associated with presenting 
late al cervical masses in which the growth 
mer ured less than one cm. in diameter. 


I, is evident, however, from recent litera- 
ture on the subject of lateral “aberrant” 
thy: id tumours, that nothing short of most 
exh ustive search justifies the exclusion of a 
co-e isting tumour in the thyroid. De Yoanna 
anc McManus (1950) reported a case of 
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papillary cystadenocarcinoma of the so-called 
lateral aberrant thyroid in which a similar 
neoplasm of microscopic size, disclosed only 
by embedding of the whole thyroid lobe and 
less than one mm. in largest dimension, was 
found in the homolateral lobe of the thyroid. 
Prior to this communication, Wozencraft, 
Foote, and Frazell (1948) had emphasized 
that the thyroid tumours to be found in 
association with the lateral masses might be 
so small as to escape detection even by care- 
ful scrutiny of the excised gland, and re- 
ported three cases in which the tumour in 
the thyroid proper was found only by total 
embedding and microscopic examination of 
serial sections. 


Very interesting contributions to the litera- 
ture of this subject are those of G. Crile, Jr.. 
who in 1939 reported 13 cases of papillary 
tumours of lateral “aberrant” thyroid origin. 
and presented them as multiple, primary, 
benign or locally malignant lesions, arising 
simultaneously in the thyroid and _ lateral 
cervical region as a result of some distorted 
development of the lateral anlage of the thy- 
roid. Experience of 8 further cases in the 
intervening years prompted Crile to make a 
further communication in 1947, and to indi- 
cate his acceptance of King and Pemberton’s 
thesis that most, if not all, of the lateral 
cervical nodules are metastases of a carcinoma 
seeding to the cervical lymph nodes from its 
site of origin in the thyroid. He regarded as 
very significant the observation that in every 
one of 16 consecutive patients who exhibited 
papillary tumours of the lateral cervical 
region, a similar tumour was found in the 
thyroid when this gland was carefully 
examined. The size of the tumours as given 
by Crile varied from 4.5 cm. in diameter—of 
which there were two—to 1 cm. in diameter, 
of which dimension there were three; the 
average size was 2.5 cm. It has already 
been noted that in four patients of this group 
of 16, a tumour nodule was found in both 
lobes of the thyroid, as in each of the two 
girls, M.F. (Fig. VIII) and J.M. Fig. VIII 
shows two nodules in one thyroid lobe, an 
occurrence of which Crile met no example. 


Clinical course and prognosis 


That it is the rule for malignant “aberrant 
thyroids,” so-called, to advance very slowly 
is generally agreed, but it is also established 
that they may eventually cause death. Ten 
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of the patients reviewed by King and Pember- 
ton (1942) died of carcinoma of the thyroid, 
at varying intervals after removal of the 
affected lobe, or the revealing biopsy of a 
lymph node from the lateral region of the 
neck, but in four the survival periods ranged 
from eleven to nineteen years. Crile (1947) 
followed the clinical course of 21 patients 
for periods varying from five to twenty-one 
years; only three died of carcinoma, one 
from local recurrence in the thyroid and two 
as the result of distant metastases. Those 
dying lived for nine, fifteen and nineteen 
years respectively after submitting to thy- 
roidectomy. One patient, who refused all 
treatment was living and apparently well 
twenty-seven years after the appearance of 
lateral cervical nodules, and twenty-one years 
after biopsy had proved such nodules to be 
papillary tumours of thyroid origin. Murley 
(1950) has recorded a parallel in respect of 
a long survival period furnished by a patient 
under his observation, alive and well twenty- 


six years after the appearance of the lateral 


swellings. 


The ability of a papillary thyroid tumour, 
often so small that it lies beyond the range 
of clinical and even operative detection, to 
induce metastases, indicates that regardless 
of their histology, and despite their relatively 
benign clinical behaviour, such tumours must 
be considered malignant. Their most con- 
spicuous metastatic activity is exhibited in 
the cervical lymph nodes, and the nodules 
are more often multiple than single, one 
succeeding another and taking its place in 
the queue for as long as the primary growth 
in the thyroid is left undisturbed. The 
tendency to propagate remote secondary 
deposits is relatively slight, and is most likely 
to find expression in pulmonary metastases. 
Secondary deposits further afield may, how- 
ever, undoubtedly supervene, as witnesses the 
recorded experience of Frazell and Foote 
(1949), whose series of 139 cases of papil- 
lary adenocarcinoma of the thyroid furnished 
9 examples of osseous, 2 of intra-ocular, and 
2 of cerebral metastases. The primary 
tumour in the thyroid often does not enlarge 
appreciably over a period of many years, 
though its cervical lymph node metastases 
may show steady growth and increase in 
number. The fact that the lateral lymph 
node metastases assume prominence over the 


primary nodule in the thyroid—a develo ». 
ment not without parallel in the course 
carcinomata arising elsewhere —does 1) 
imply that their growth is in any sense rapi 
on the contrary it is very slow, and the late: 
cervical nodules tend to remain encapsulate 
non-invasive and freely movable. 


Lymphoid tissue in biopsy sections 

It has been represented with good reasv: 
that the lymphoid tissue found so common! 
in association with papilliferous thyroid 
tissue in biopsy examinations of lateral cer- 
vical nodules, is not necessarily infallible 
evidence of lymph-nodal metastasis, and that 
its presence is susceptible of other explana- 
tion. The frequent and intimate association 
between the thyroid and lymphoid tissue has 
long been recognized; it is most conspicuous 
in lymphadenoid goitre, but is manifest also 
in the hyperplastic thyroid of thyrotoxi: 
goitre, and even in the normal thyroid. This 
thyroid-lymphoid association is but one in- 
stance of the lympho-epithelial relationship 
which, though it is to be seen in the juxta- 
position of epithelium and lymphoid tissue 
at many points along the alimentary canal, 


-and in the lung, is particularly prominent in 


the tissue of the front of the neck and of the 
mediastinum. Embryologists have made much 
of the development of lymphoid aggregations 
about differentiating cells derived from the 
pharyngeal endoderm, notably that of the 
branchial pouches; the relationship is very 
intimate in the developing tonsil and thymus. 
and histological studies have provided more 
than a suggestion that the epithelial ce'ls 
are the precursors of the lymphoid cells 
which they seem to attract. 


Such considerations have led to expressi 
of doubt on the part of some authors rege 
ing the interpretation of the lymphoid tis 
which commonly figures in microscopic 
tions of papillary cervical nodules of thy: 
lineage, as indicative of metastatic inva: 
of a lymph node. In the event, howeve: 
the thyroid epithelium having provided 
stimulus to the assembly of lymphoid 
ments, it would not appear probable tha 
the structures of an organized lymph 1 
disposed in a normal manner, would 
reproduced. In very many micros 
preparations of lateral “aberrant” thyr 
the periphery of the section shows the fil 
capsule, cortical follicles, and _perip 
sinuses of a fully differentiated lymph 1 
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a hough frequently so much destruction of 
th» node has ensued on haemorrhage and 
ne ‘rosis that its architecture is destroyed. A 
hi tological picture such as that reproduced 
in Fig. Il, considered in conjunction with 
th t of the co-existent nodule in the thyroid, 
an | with the fact that the lymph node was 
bu one of many similarly affected, precludes 
al. doubt that metastasis has occurred in what 
wes, prior to the event, a normal lymph node. 


EPITHELIAL INCLUSIONS IN LymMPH NODES 


The possibility of a thyroid analogue of 
denolym phoma 


\nother expression of the lympho-epithelial 
conjunction which obtains in the tissues of 
the neck is the inclusion of epithelium, or 
nests of differentiated epithelial tissue in 
lymph nodes. King (1949) records having 
found epithelium of squamoid character in 
cervical lymph nodes on twelve occasions in 
circumstances which precluded the possibility 
of metastatic growth; he has also shown that 
the so-called “branchial” cysts are develop- 
ments of epithelial inclusions in lymph 
nodes, and has discredited the conception of 
their pathogenesis which relates “branchial” 
cysts to persistent remnants of the branchial 
clefts. Nicholson (1950) has described 
parotid tubules in a lymph node as he 
observed them in a woman of 25 years of 
age, and again in a pre-parotid tuberculous 
lymph node of a baby aged 18 months. 
Many examples of epithelial tissue, perhaps 
highly differentiated, in a lymph node habi- 
tat, located at various points in the retro- 
peritoneal tissue have been described by 
various observers. Perhaps no instance is 
more notable than that reported by Russell 
(19/5) in which endometrial tissue exhibit- 
ing decidual reaction in the stroma, was 
found in a pelvic lymph node of a woman 
who died of haemorrhage attendant on a 
rup!:red ectopic gestation. 


Tie well established and frequent occur- 

of epithelium in lymph nodes, and the 

deg e and diversity of differentiation which 

epithelium may exhibit, raise the ques- 

f the possibility of a “lateral aberrant 

id,” in the sense that this term has been 

y employed to denote a cystic papillary 

and associated lymphoid tissue in the 

of the neck, occurring de novo and 
endently of a tumour in the thyroid. 


ADENOCARCINOMA OF THE THYROID 


In adenolymphoma, perhaps the most strik- 
ing example of epithelial inclusion in a 
lymph node, a papillary cystadenoma, the 
constituent epithelium of which was con- 
sidered by Albrecht and Arzt, in their original 
description of this entity in 1910, to bear a 
close resemblance to salivary duct epithelium, 
occupies a lymph node in close relation with 
one of the salivary glands, generally the 
parotid. Nicholson (1950) in describing 
adenomata of pre-parotid lymph nodes, re- 
garded them as having been derived from 
heterotopic salivary tissue, expressing the 
belief that they arose in the differentiated 
cells of a congenital malformation, in pre- 
cisely the same way as other tumours arose 
in tissues that were normal prior to their 
inception. This view of abnormal tissue 
blending as the basis of adenolymphoma has 
been challenged, if not superseded, by the 
conception that the advent of the intra-nodal 
growths is preceded by metaplasia to epi- 
thelium of the endothelium of the sinuses of 
the node, the subsequent course of the dif- 
ferentiation of such epithelium being towards 
salivary duct epithelium. The suggestion is 
advanced with some diffidence that if one 
form of papillary cystadenoma within a 
lymph node, distinguished by salivary epi- 
thelium, may evolve in the manner indicated, 
another in which the intra-nodal metaplastic 
epithelium has differentiated in the direction 
of thyroid tissue may emerge as a true 
“lateral aberrant thyroid.” 


The genesis of lateral “aberrant” thyroids 


In its literal meaning the term “lateral 
aberrant thyroid” is descriptive of dis- 
orientated but otherwise normal thyroid tissue 
in the lateral region of the neck, and in this 
sense it has no advantage over the denomi- 
nation “accessory thyroid.” But in disregard 
of precision in nomenclature “lateral aber- 
rant thyroid” has for long been employed to 
connote the location in the side of the neck 
of thyroid tissue which has undergone patho- 
logical cystic and papillary change. Such 
process might occur in a laterally placed 
accessory thyroid if the possibility of such a 
body occurring in the side of the neck be 
allowed. Accessory thyroids are found 
traditionally in the vicinity of the mid-line, 
in relation to the thyroid lobes and isthmus 
in the neck and the arch of the aorta in the 
mediastinum. Willis (1948) questions the 
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existence of laterally placed accessory thy- 
roids, maintaining that there is no evidence 
that developmentally aberrant thyroid tissue 
ever occurs in the lateral position. In sup- 
port he cites Sir Arthur Keith as having 
informed him that he had never seen or read 
of an unequivocal instance of the presence of 
a mass of detached normal thyroid tissue in 
the lateral position. Consideration of acces- 
sory suprarenals, the distribution of which 
ranges from a local dislocation to widespread 
emigration, suggests that accessory thyroids 
may on occasions be found such a compara- 
tively little distance afield as the lateral 
region of the neck, but as has been indicated, 
authoritative opinion regards this possibility 
as remote. 


It is now generally accepted that the over- 
whelming majority of so-called lateral aber- 
rant thyroids represent metastases in the cer- 
vical lymph nodes of a papillary carcinoma 
of the thyroid, but discussion of their genesis 
would be incomplete without examination 
of the possibilities of origin other than 
metastatic. Having given unfavourable con- 
sideration at an early stage of this communi- 
cation to the theory which referred the lateral 
cervical nodules to papillary change provoked 
by physiological stimulation of embryonic 
rests of “constitutionally inferior” thyroid 
tissue, we can advance no better suggestions 
for the local origin of the papillary thyroid 
masses than (1) an epithelial inclusion in a 
lymph node which may develop as a thyroid 
analogue of adenolymphoma of parotid 
association, or (2) tumour formation in a 
laterally placed accessory thyroid. The first 
of these suggestions is frankly speculative, 
and the second apparently very improbable. 


Advocates, among whom Lahey (1940, 
1946) was prominent, of the peripheral 
origin of the cystic papillary masses, in 
what might be described as non-indigenous 
or extra-territorial thyroid tissue, have been 
obliged to explain the co-existence of a 
histologically identical tumour nodule within 
the thyroid by postulating metastasis by 
retrograde lymph flow, or alternatively, 
multicentric development of carcinoma in 
cells of malignant potential located both 
within and without the thyroid. Neither of 
these postulates violates any canon of ortho- 
dox pathology, but all justification for invok- 
ing them would evaporate if proof could be 


adduced that a papillary thyroid tumour jp 
the side of the neck, and its presumed met s. 
tases in the cervical lymph nodes, were ..- 
variably accompanied by a tumour of simi. ir 
nature in the thyroid. There would then ex st 
a situation strictly comparable with that n 
which a small tumour in a recess of (.e 
pharynx, very difficult of clinical dem: »- 
stration or even entirely cryptic, gives 1 se 
to secondary deposits in the cervical lymph 
nodes which dominate the clinical pictue. 
In such case the metastatic relation of ‘he 
cervical swellings to the concealed primary 
tumour in the pharynx has never been ques- 
tioned. It is not difficult to adduce chapter 
and verse for other examples of the assump- 
tion of pre-eminence by metastases to a 
degree which renders their progenitive carci- 
noma insignificant. On account of its fre- 
quently very small size, the tumour nodule in 
the thyroid associated with lateral cervical 
nodules of thyroid lineage, has often been 
overlooked in the past, but largely as the 
result of the well presented thesis of King 
and Pemberton (1942), a high degree of 
alertness with respect to its probable presence 
has been maintained during the last decade. 


-The elusiveness often displayed by the 


primary tumour in the thyroid lobe was well 
exemplified in the case of the first of the 
patients whose clinical records we have pre- 
sented, but this was a large example by 
comparison with the tumours of microscopic 
dimensions disclosed by the heroic measures 
of intensive search instituted by Wozencraft. 
Foote, and Frazell (1948) and by De Yoanna 
and McManus (1950). The work of the 
authors named suggests that the demonstra- 
tion of the thyroid tumour is only a maiter 
of tenacity of purpose. 


SURGICAL TREATMENT 


It will have become evident that the 
clinical feature of a papillary adeno: 
noma of the thyroid gland may be an 
larged lymph node in the lateral aspe: 
the neck. It is of obvious import, there 
to ensure that any patient presenting in 
a manner is fully investigated by proce: 
directed towards the clarification of 
nosis; such investigation will include a | 
node biopsy. Furthermore, the demonst: 
of thyroid tissue by the biopsy must | 
garded as conclusive evidence of the pr« 
of a primary growth in the thyroid ¢ 
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ir spective of the possible absence of clinical 
sins. Although it is generally agreed that 
th treatment of the “lateral aberrant thy- 
ro 1” is essentially operative, there are 
se’ cral important points at issue. 


he first of these is whether, in the event 
of all indications pointing to a unilateral 
pr cess, total thyroidectomy should be per- 
for ned, or whether surgery on the thyroid 
its: |f should be limited to lobectomy. In the 
lig t of present knowledge it would seem 
reaconable to assume that if lymph node 
enlargement is restricted to one side of the 
neck, the primary growth is likely to be in 
the homolateral thyroid lobe, as emphasized 
by King and Pemberton (1942). Bilateral 
primary growths are less common, and if 
present are prone to manifest themselves by 
bilateral lymph node enlargement, a point to 
which Crile (1949) has drawn attention. In 
view of these considerations, we are of 
opinion that for a patient exhibiting uni- 
lateral lymph node enlargement, the homo- 
lateral thyroid lobe should be extirpated. In 
the unlikely event that this lobe should be 
found, after exhaustive search, to harbour 
no malignant nodule, the contralateral lobe 
should be removed at a second operation. 


When it is realized that total thyroidectomy 
places the patient under the disadvantage of 
having to take thyroid tablets for the rest 
of his life, and exposes him to the risk of 
abnormal circumstances depriving him of 
access to these tablets, it does not seem 
reasonable to perform routine total thy- 
roidectomy as advocated by Frazell and 
Foote (1949), MacDonald and Kotin (1953), 
and others. Eradication of normal thyroid 
tissue will not improve results. 


The patients who furnished Case Records 


2 were treated by the more conservative 
omy, and have displayed no sign of 
ence during perieds of six and five and 
lf years respectively. It is appreciated 
n discussion of results of treatment of 
articular manifestation of malignant 
, the five-year period is an inadequate 
or the assessment of cure, but the fact 
eriodic examinations have failed to 
any later development of enlarged 
nodes in either of the two patients in 
m suggests that both are at least in a 
able position. 
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Finally, it is obvious that bilateral affection 
of the lymphatic field indicates total thy- 
roidectomy as inevitable, and this procedure 
was adopted for the third and fourth patients. 


The second point on which no firm agree- 
ment has been reached concerns the question 
of the operative attack on the lymphatic field. 
Many advocate block dissection of the neck 
on both sides, a measure involving removal 
of the sternomastoid muscles and internal 
jugular vein. Such procedure, with its con- 
comitant increase in skin scarring from ex- 
tensive incisions, carries with it a considerable 
cosmetic disadvantage, and in this regard it 
should not be forgotten that the highest 
incidence of papillary adenocarcinoma of the 
thyroid is in young females. It would surely 
appear reasonable to take advantage of the 
widely recognized low grade of malignancy 
manifested by these growths, and their ten- 
dency to remain localized to the thyroid gland 
and its area of lymphatic drainage through- 
out a very slowly progressive course. It is 
submitted that meticulously careful removal 
of the groups of involved lymph nodes is an 
adequate answer to the problem. The nodes 
themselves remain freely movable without 
infiltrating surrounding tissues, and a very 
complete extirpation can be effected without 
undertaking a block dissection of the neck. 
If subsequent lymph node invasion should 
occur, a further local removal, which can be 
repeated yet again if necessary, will be an 
adequate measure. This mode of attack has 
been used with success in four of the patients 
upon whom this communication is based, and 
it is considered that sufficient time has elapsed 
for it to have established itself as good sur- 
gery. Incisions are made in the skin lines 
and produce virtually invisible scars. 


The most reasoned approach to the surgery 
of the lymphatic area seems to us to be that 
of George Crile, Jr. (1949), whose arguments 
for conservative treatment are similar to those 
advanced in the preceding paragraph. The 
more radical practice of unilateral or bi- 
lateral block dissection of the neck is advo- 
cated, amongst others, by King and Pemberton 
(1942), Cattell (1951), and MacDonald and 
Kotin (1953). 


The third somewhat contentious matter is 
that of the extent of the extirpative surgery 
which should be attempted at one sitting. In 
this connection the following suggestions 
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appear to meet the situation. A unilateral 
process may frequently be dealt with at one 
operation. If, however, removal of the thy- 
roid lobe has involved lengthy dissection of 
a recurrent nerve from intimately related 
lymph nodes, it may be wise in the patient’s 
interest to defer the removal of the upper 
cervical lymph nodes, should they be en- 
larged, for some seven to ten days. in 
patients presenting with bilateral lymph node 
involvement, in whom total thyroidectomy is 
contemplated, there is much to be said for 
doing each side separately. Should dissection 
of the recurrent nerve prove difficult, nerve 
injury may be caused either by direct trauma 
or by affection of its blood supply, and it 
would be wise to allow the nerve to recover 
before attempting a similar procedure on the 
other side. This line of action was taken in 
the fourth patient in this series, to whom no 
harm eventuated. 


It may be necessary to remove a length of 
recurrent nerve deliberately if lymph nodal 
metastases appear to be invading its sub- 
stance. Such was the position in the second 
patient in the group. Fig. VI shows the nerve 
disappearing into a mass of malignant lymph 
nodes, and Fig. VII the degree of nerve in- 
volvement as seen in microscopic section. 


The matter of radiotherapy has received 
much attention. Irradiation by either deep 
X-ray therapy or interstitial radium appears 
to be useless in practically all cases, and 
there is general agreement amongst surgeons 
on this point. Radioactive iodine would seem 
to have little more to offer in this form of 
thyroid cancer, either as a curative measure 
or as an adjunct to surgery. The malignant 
cells in the thyroid do not take up iodine to 
any extent, and the same is largely true of 
the cells in secondary deposits, even after 
total thyroidectomy. Should metastases be so 
placed as to be inoperable, as in the lungs, 
total thyroidectomy and administration of 
radioactive iodine might be considered in- 
dicated as offering the only hope of cure. 


SUMMARY 


The case histories of five patients, deter- 
mined by cervical lymph node biopsy as 
subjects of papillary adenocarcinoma of 
the thyroid, have been recorded, and 


supplemented by discussion of the n 
worthy clinical, pathological, and s 
gical features distinguishing individ 
members of the group. Three of : 
patients were children and two w 
adults. 


The recognized frequently — elus \ 
character of the primary tumour in je 
thyroid is well illustrated by the fist 
patient, and the notoriously slow pp o- 
gress of so-called “lateral aberrant t .y- 
roids” by all five. One boy still survives 
ten years after the detection of pul- 
monary metastases radiographically «nd 
the confirmation of their nature by 


lymph node biopsy. 


The misleading appearance of benig- 
nancy in microscopic sections of biopsy 
lymph nodes was exemplified in those 
of patients 1 and 5. Comment on this 
point was extended to include observa- 
tions on the difficulty often experienced 
in distinguishing histologically between 
malignant neoplasia and exaggerated 
hyperplasia as it occurs in the thyroid, 
and on the morphological variants of 
thyroid carcinoma. 


Tumour nodules in both lobes of the 
thyroid were present in both of the two 
girls in the group, one of whom exhibited 
two nodules in one lobe and one in the 
other. 


The steps by which formerly held con- 
ceptions of the genesis of “lateral aber- 
rant thyroids” were superseded by the 
now generally accepted teaching that 
cystic papillary masses arising in the 
lateral region of the neck represent 
lymph-nodal metastases from a primary 
tumour in the homolateral lobe of the 
thyroid, are briefly recounted. 


Consideration has been given to the 
question whether, in view of the recog- 
nized close association between th roid 
and lymphoid tissue, the presence «{ the 
latter in biopsy sections of thyroid | issue 
modified by cystic and papillary c! ange. 
necessarily indicates lymph-nodal » \etas- 
tasis. 

An endeavour has been made to e° plore 


the possibility that a nest of t yroid 
tissue in a lymphoid environmen ma) 
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originate by means other than lymph- 
nodal metastasis from a tumour in the 
thyroid. From a consideration of the 
frequent occurrence of epithelial in- 
‘lusions in lymph nodes, and the degree 
ind diversity of differentiation which 
such epithelium may exhibit, emerged a 
uggestion that a “lateral aberrant thy- 
oid” may possibly evolve in a manner 
inalagous to that attributed to adeno- 
ymphoma. 


‘ystic papillary change may conceivably 
secur in a laterally placed accessory thy- 
oid, but authoritative opinion does not 
idmit the possibility of such a body 
occurring in the side of the neck. 


Details of the surgical management of 
each of the four patients who submitted 
to operation are supplied, and reasons 
advanced for limiting the operative pro- 
cedures to lobectomy and removal of all 
enlarged lymph nodes on the affected 
side in the first two patients, in whom 
all indications pointed to a unilateral 


process. 


Bilateral lymph node enlargement in- 
volves total thyroidectomy as a necessity. 


The surgical technique adopted was the 
removal of affected lymph nodes, in- 
dividually or in groups, as opposed to 
block dissection of the neck; the grounds 
on which this preference in a controver- 


sial issue was based, are formulated. 
Circumstances under which the necessary 
surgery is best carried out in one, two. 
or even three stages are outlined. 
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OESOPHAGEAL HIATUS HERNIA* 


A CLINICAL STUDY BASED ON 138 CASES, OF WHICH 96 WERE TREATED 
SURGICALLY 


By Douctas Ross 


The Thoracic Surgical Unit, Green Lane Hospital, Auckland, New Zealand 


HE recognition of hiatus hernia as a 

clinical entity, and the various complica- 
tions and sequels associated with it, is a 
notable contribution to modern medicine, 
deriving from the co-operative efforts of the 
members of the thoracic surgical team. 


Its common occurrence, its serious and con- 
fusing manifestations, and its overlap with 
other fields make the subject of great interest 
to the general physician, the general surgeon, 
the cardiologist, the gastroenterologist, the 
pediatrician and even the obstetrician. The 
radiologist and the endoscopist are needed in 
its study. 


In many respects the matter resembles the 
earlier clarification of peptic ulcer, though in 
neither case can a full understanding or a 
completely satisfactory system of treatment 
be said to have been reached. 


The material for study comprises a total of 
138 cases seen, of which 96 (5 children — 91 
adults) were treated surgically. Most have 
occurred in the last six years. During roughly 
the same period the following cases of other 
types of diaphragmatic hernia have been 
encountered :— 
affecting central 

area on R. side 


1. Congenital, 


affecting central 
area on L. side 1 


affecting anterior 
zone 2 


affecting posterior 


area L. side 2—6 


*A paper read at the Annual General Meeting, Royal 
Australasian College of Surgeons, Sydney, August, 
1953. 


affecting central 
area on R. side 


2. Traumatic, 


affecting central 
area on L. side 
affecting _ lateral 
area on L. side 


3. Post-operative hiatus herniae are un- 
avoidable sequels of oesophageal! and 
gastric resections for simple and malig. 
nant conditions. A number of these 
have been created or have occurred in 
the practice of the unit, but though 
their sequels are at least potentially 
similar to those of hiatus hernia iy 
general, they have not been followed up 
for inclusion in this study. We have 
not, however, had reason to suspect the 
sequels of oesophagitis and stricture to 
anything like the extent reported by 
Ripley et alii (1952) from the Mayo 
Clinic—49 out of 65 such cases. They 
found the symptom-free interval after 
operation to vary from a few days to 
four years. There must have been com- 
plete vagal interruption in all resection 
cases. Perhaps the average leng'h of 
time after operation is as yet muc’: less 
in our cases. We have had some ver) 
gratifying results, particularly in non- 
malignant cases with high anasto: \oses. 
One had to be re-anastomose [ot 
stricture formation, but we we: > not 
sure that we had chosen a hig and 
healthy enough portion of the «ullet 
for the first anastomosis. 


Discrepancies noted in the totals the 
tables setting out the various features «e eX 
plained by the surveys being made at — ght!) 
different times; by the particular info: sation 
under discussion not being available i ever) 
case; and by the transfer from time > time 
of cases from the non-surgical to the « rgi' al 
list. 
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\n rOMY AND PHyYsIOLOGY: NOMENCLATURE 


| 1e essential feature is a passage upward 
thr igh a relaxed oesophageal hiatus of 
stru tures normally lying below the dia- 
phr. gm. Sliding is the term applied to by 
far ‘he commonest type, where a variable 
lenge h of the upper end of the stomach, 
cove-ed by its peritoneal pouch on most 
aspe-ts, and with the oesophagus entering 
more or less at the summit, is recognised 
radivlogically and confirmed at operation. 
Sometimes the radiological appearance is 
described as para-oesophageal, when the chief 
upward bulge of the stomach involves the 
fundus, and the lower end of the oesophagus 
may be in its normal position below the dia- 
phragm, or only a little elevated. This is 
the rolling hernia. A further variant of this 
is the para-hiatal variety named by Sweet, 
where a narrow strip of diaphragm separates 
the gullet from the bulge and retains the 
cardia at a normal level. This is strictly not 
an hiatus hernia at all. Sweet, in 1953, 
classified 89 per cent. of 115 cases as sliding, 
5 per cent. as para-hiatal, 2 per cent. as 
composite of both types, and 4 per cent. as 
of the true short oesophagus type. He has 
thus abandoned the para-oesophageal cate- 
gory. Allison, in 1951, in 206 cases gave 
85 per cent. as sliding (a few had a para- 
oesophageal bulge as well), 14 per cent. as 
para-oesophageal (a quarter of them with a 
slide as well), and 0.5 per cent. as congenital 
short oesophagus. 


Clinically and anatomically there is no 
hard and fast correlation with the radiological 
appearances. The para-oesophageal and para- 
hiatal types are perhaps more prone to cause 
pain than acid reflux. At operation we have 
often found that an expected rolling type was 
indistinguishable from the usual sliding one, 
or at nost that the cardia was only a little 
lower than the summit of the bulge. The 
differexces are most marked in the larger 
hernis: (8 out of 88 operation cases) where 
the ca lia sometimes remains really low, near 
the p lorus in fact, and the rest of the 
stoma 1 balloons high up into the chest, as 
the r liological appearances suggest. No 
positi -ly para-hiatal hernia has been iden- 
tified 4 this series. Surgically the steps in 
re re air of all these herniae are essentially 
the sa. ie. 


The congenital short oesophagus type per- 
haps exists, but again has not been identified 
positively in this series. Whenever an ade- 
quate explanation of the findings can be made 
on the recognized basis of hernia, reflux, 
ulcer, scarring and contracture, it would seem 
better not to invoke the idea of a congenital 
malformation for which there is no proof. 

For these reasons we see little reason to 
specify the hernia in greater detail than to 
call it an hiatus hernia. 


The great variation in the incidence and 
severity of oesophagitis and its more serious 
sequels has been noted by several writers. 
Allison (1951), who has delineated the 
picture of reflux oesophagitis so clearly, finds 
evidence of it in most of his examples of 
sliding hernia (176 in number )—oesophagitis 
in 73, chronic ulcer and stenosis in 63: as 
against 2] with no visible oesophagitis. 19 
cases having no oesophagoscopy. 


In our cases oesophagoscopy was not al- 
ways carried out but on all available evidence 
the following division is made:— 





Adult 


Children P . 
Operation Cases 


Reflux effects serious : 6 


Reflux effects not 
serious 84 














By “serious” is meant obvious ulceration, 
induration, and stricture, with or without 
serious bleeding, whether gut resection or 
mere reduction of the hernia was carried out. 
In the “not serious” category, are those where 
no oesophagitis was seen, or where if seen or 
surmised from a history of bleeding, it had 
not yet resulted in gross thickening or narrow- 
ing of the oesophageal wall, and nothing 
more than reduction and repair of the hernia 
was carried out. Post-operative hiatus hernia 
cases have not been included in this grouping. 


Aylwin (1953) from Leeds investigated the 
nature of the secretions aspirated from the 
lower gullet during sleep as well as during 
oesophagoscopy. He concluded that the day- 
time reflux in sliding hernia was usually ade- 
quately dealt with by the reflex stimulation 
and swallowing of saliva. At night time, the 
hiatus in even its relaxed state cuts off the 
main part of the stomach and its secretion; 
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this indicated the intrathoracic pouch as the 
sole source of mischief. In some sliding 
hernias at night an unexplained integrity of 
the elevated cardia was able to protect the 
gullet. In those cases where reflux occurred 
the amount of damage was the result of the 
balance between a greatly varying (from case 
to case) digestive activity of the secretion 
from the gastric pouch, and the protective 
secretions of the oesophagus and saliva. Once 
damage had begun reflex vagal activity com- 
plicated the situation. 


It is thus clear that complete explanations 
of the various findings in these cases are not 
yet forthcoming, and that in deciding on 
treatment each case should be considered in- 
dividually. 

INCIDENCE 

The material presented in this paper has 
occurred almost entirely in the past five and 
a half years (Jan., 1948, to July, 1953) in a 
Thoracic Surgical Unit serving a town of 
350,000 and a province of some 750,000 
people. Not by any means every hiatus 
hernia discovered would be referred to this 


unit for opinion, much less for operation.- 


Other surgeons operate on these patients—a 
few had been seen and three operated on else- 
where before the events described here were 
carried out. Nevertheless, the majority of all 
cases, at least in the town, would come to the 
notice of the unit, and most of the operations 
would be performed by members of its staff. 
Hiatus hernia is a particular interest of the 
unit and the hospital, and this tends to attract 
cases to it. 


In the X-ray department, Green Lane Hos- 
pital, in the three years 1950-51-52, 2,031 
patients were examined by barium meal, and 
150 (7.4 per cent. of 2,031) hiatus herniae 
were diagnosed radiologically. During the 
same period 56 duodenal ulcer craters were 
recognized in a certain consecutive series of 
500 barium meals, or 11.2 per cent. This 
supports the experience of Brick (1949) to 
the effect that hiatus hernia was second only 
to duodenal ulcer as the commonest lesion 
found in the radiological diagnosis of the 
upper gastro-intestinal tract. Avery Jones 
(1952), however, quotes his radiologist as 
finding only 1 hiatus hernia for every 3 
gastric ulcers, and every 10 duodenal ulcers, 
and that at the end of a five-year period 


during which the number of hernias re og. 
nized rose rapidly through greater aware 

of its existence. In Auckland Hospital, » 
the material is less selected than in G ee 
Lane Hospita!, in fact possibly selected 1 
disadvantage in respect of hiatus he 
Roger Marshall found 35 hernias in | 
barium meals, or 1.7 per cent., in the \ 
1949-52. 


We have never had sufficient strengt!, in 
the radiological department of Cornwall 
Hospital (Obstetrics and Gynaecology) to 
carry out a survey of the incidence of hiatus 
hernia in pregnancy. The history of many 
of our cases, however, points to its first onset 
in pregnancy, particularly second and late: 
ones, and this would confirm Rigler and 
Eneboe’s (1935) early observation that in the 
third trimester 5.1 per cent. of primipara. 
and 18.1 per cent. of multipara showed 
herniae radiologically, 195 cases altogether 
being examined. Usually the symptoms 
disappear after parturition, but recur ten. 
twenty or more years later with increasing 
weight and depreciation of tissues. 


In the elderly, Madding and 
(1951) found an incidence of hiatus hernia 
of 2 per cent. of 1,306 patients undergoing 
radiological investigation of the upper gastro- 
intestinal. tract, most of them having at least 
one associated lesion as well. 


Spencet 


The incidence of hiatus hernia is therefor 
considerable, in adults something approach: 
ing that of duodenal ulcer in frequency. In 
infants, children and adolescents it is not 
common (6 out of a total of 134 cases seen 
by us), but of great importance. In _ the 
elderly, again, it is fairly common, but on 
the whole of less importance. 


Roger Marshall, David Recordon, and 
Shirley Entrican have kindly provided me 
with the figures relating to the radiological 
examinations in Auckland and Green Lane 
Hospitals. 


CLINICAL PRESENTATION IN INFANTS. 


CHILDREN AND ADOLESCENTS 


Six cases in this series come und: this 
heading. It is not a large number, bi | con- 
sultation with Dr. S. L. Ludbrook, 
Pediatrician, Auckland Hospital, has failed 
to add to it. In proportion to pop: ation, 
this incidence is roughly comparable 0 the 
4 cases reported by Nelson (1953) < ad by 
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Hus eldt et alii from Copenhagen in 1951, 
whee a total of 24 cases are referred to. 


T.ough small in number these cases illus- 
trate the severe and pitiful course the trouble 
can ake in children. 


Case 1 

K.\.S., male, vomited steadily from birth, the 
mate:.al often being “coffee-ground.” Various 
ses were entertained, until at six months a 
large variable portion of the stomach was seen in 
the chest radiologically. Surgical repair was then 
carried out. The gullet was not short, and reached 
easily below the diaphragm. Repair was hampered 
by dificult anaesthetic conditions and had to be 
hurried. Nine months later, vomiting and haemate- 
mesis returned. The cardia was incompetent, and 
there was a recurrence of the hernia radiologically. 
4t 2 years of age a second operation for the repair 
of a largish recurrence was done. The oesophagus 
was now scarred and contracted, but in spite of 
peri-cesophagitis, the cardia was replaced below the 
diaphragm, with good immediate effects. 


diag! 


Case 2 

B.McR., male, vomited from birth, being treated 
medically as pyloric stenosis. At 7 months, the 
vomit contained much altered blood. At 33 years 
oesophageal obstruction was recognised radiologically 
and treated by dilatation with temporary relief. At 
6 years the stricture between stomach and oesophagus 
was resected in another hospital, and end-to-end 
union made. Obstruction developed again, and also 
symptoms later attributed to diaphragmatic hernia, 
but no dilatations were needed for nearly three 
years. At 9 years the obstruction was again severe, 
the junction high up under the lung root, and the 
diaphragm poor. Resection, exclusion of the stomach, 
and oesophago-jejunostomy were carried out by us, 
but difficulties with the jejunum and with the 
diaphragmatic repair ensued, leading to secondary 
haemorrhage and death. 

Case 3 

P.T., female, began with severe vomiting at 1 week 
and within 1 month altered blood was coming up. 
Feeding was very difficult. Pyloric obstruction was 
suspected. At 4 months an hiatus hernia was seen 
radiologically, alleged to be 14 inches in diameter. 
Vomiting continued and later obstruction developed. 
From 4 years to 10 years periodic dilatations for 
increasing obstruction were carried out 2 or 3 times 
ayear. At 10 years on thoracotomy, a hernia 13 
inches high was found, and the lower end of the 
gullet was indurated and adherent. With some 
dificult the hernia was reduced and the diaphragm 
closed round the thickened gullet, by moving the 
vesopha zeal opening medially. The stomach was 
thus al! retained below the diaphragm, and healing 
hoped { .r through checking reflux. Dilatations were 
require: after the operation, and progress was slow 
‘or two years. But obstruction is now less—fish and 
minced meat can be taken— weight and general 
health re at last improving. Radiologically the 
main prt of the gullet is less in diameter, and the 
‘etury region is wider, and there is little reflux. 
‘bout inch of recurrent hernia now shows, and 


though this does not seem to be causing much reflux 
or any pain, its appearance weakens any argument 
that the surgical cure of hernia and reflux can lead 

even in two years and even in a child—to resolu- 
tion of the ulceration and stricture. 


Case 4 

F.G.E., male, had a history of regurgitation and 
vomiting beginning between 3 and 6 months of age 
as solid food was started, and difficulty in swallowing 
at 12 months. There was never blood recognized in 
the material vomited nor in the motion. A stricture 
of the oesophagus was recognized radiologically at 
5 years and gastrostomy performed at 7 years for 
periodically increasing difficulty and regurgitation. 
The latter was abandoned in view of the success of 
subsequent dilatations, but by the time we saw him 
at 17 years the obstruction was again almost com- 
plete. Radiologically the gullet was normal down 
to the level of the aortic arch, when a tight stricture 
appeared. A portion of the stomach lay above the 
diaphragm. These findings were confirmed at opera- 
tion when the affected part of the gullet was resected 
and oesophago-gastrostomy carried out at a level 
above the aortic arch. Early progress has been ex- 
tremely satisfactory. He has taught himself to sleep 
propped up on pillows, and so far has no suggestion 
of acid damage to the residual oesophagus. 


Case 5 


P.B., male, the subject also of amyotonic cerebral 
palsy, was sent from the Crippled Children’s Home 
to Green Lane Hospital for recurrent vomiting and 
haematemesis at the age of 44 years. Vomiting had 
begun at 4 weeks, and intermittent attacks persisted, 
with poor weight gains. Each attack would induce 
dehydration and loss of weight. Altered blood was 
present in the material vomited. No solid food was 
taken until 2 years. About that time hiatus hernia 
was diagnosed with short oesophagus as a query. 
Two years later (at 43 years) a hernia 2 inches high 
was seen; above that the oesophagus was narrowed 
from T.4 to T.9. On oesophagoscopy, there was much 
regurgitation, and the lower part of the gullet was 
red and bled easily. There had been many episodes 
of bronchopneumonia, presumably due to spillage 
into the bronchial tree, and an attempt at repair of 
the hernia was thwarted by inhalation of regurgitated 
stomach contents at an early stage in the anaesthesia. 
Later (July, 1953), repair was successfully achieved. 
There was a good deal of oesophagitis and peri- 
oesophagitis, necessitating the freeing of the gullet 
up to the lung root. The hiatus was wide, taking 
four fingers, but was reduced adequately. In this 
case resolution of the oesophagitis is hoped for. No 
doubt the general amyotonia contributed to the size 
of the hernia, but the onset of the symptoms at 4 
weeks suggests that the hernia was in fact, con- 
genital. The oesophagus was not congenitally short. 


Case 6 

A.F., male, now 10 years (Dr. Ludbrook), pre- 
sented at 5 months, having been breast fed, with 
repeated forcible vomiting. Mucus and altered blood 
were present in the material vomited. A_ hernia 
was demonstrated radiologically with free reflux at 
that time. Progress has been satisfactory, and now 
at the age of 10 years there are no symptoms, and 
the hernia could not be demonstrated radiologically. 
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Adding up the operative procedures in 
these 6 juvenile cases, we may say: 
Benign course, no operation case 
Resection stricture and high 
oesophago-gastrostomy 
Recurrence of resected stricture— 
oesophago-jejunostomy 
Reduction and repair of hernia 
(ulcer and stricture present) 
Reduction and repair of hernia 
(oesophagitis present) 


case 
2 cases 


These cases build up a picture very similar 
to that drawn by Nelson, Husfeldt et alii, 
and others, of a congenital weakness of the 
hiatus leading to herniation and regurgitation 
and vomiting in the early days and weeks 
of infant life. Doubtless the fluid nature of 
the intake, the tense and full abdomen, and 
the habitually recumbent posture contribute 
to this sequence. Confusion with pyloric 


stenosis, and other feeding difficulties, seems 
to be common, and also the difficulty of 
showing the hernia radiologically even if it 


is suspected, and sought for. Roviralta of 
Barcelona reports a striking coincidence of 
pyloric stenosis with partial intrathoracic 


stomach, designated by him syndrome phréno-° 


pylorique. 


Ill effects such as acid oesophagitis, bleed- 
ing, anaemia, ulceration and stricture tend to 
follow quickly, even in weeks or months, 
though one of our 6 cases followed a benign 
course. Though a stricture be formed. 
periods of comparative relief are possible, 
but major procedures are likely to be needed 
before the age of 10 years. If scarring and 
contracture have not proceeded too far, free- 
ing of the oesophagus and its replacement 


below the diaphragm may be enough to ch ck 
reflux and allow healing. But if this cannot be 
done, or having been done does not succe -d, 
nothing short of exclusion of the stomach ; ad 
oesophago-jejunostomy will meet the c: se. 
This is a formidable procedure at any tiie, 
especially as the diaphragm is usually in p..o; 
shape as the result of the previous operations, 
but seems to be particularly difficult and ll. 
tolerated in children. We have chosen the 
less formidable, but less satisfactory (at least 
in theory) procedure of oesophago-gast: os. 
tomy on several occasions, hoping that the 
more radical step of oesophago-jejunostomy 
would not be called for, as it was in Case 2 
above. 

The possibility of a congenital 
hernia being present should be borne in mind 
in infants and young children presenting with 
vomiting and haematemesis. Confirmation 
by radiology and oesophagoscopy should be 
sought, and surgical repair attempted once 
the diagnosis of hernia is made, in the hop: 
of forestalling the pitiful complications and 
sequels exemplified above. 


hiatus 


Cases | and 5 offer positive proof that the 
hernia was the underlying lesion, and that the 
shortening of the oesophagus was secondary. 
The other cases support this conception. 
though they offer no ground for the assertion 
that a congenital shortening of the oesophagus 
could not or does not initiate a similar train 
of events. 


CLINICAL PRESENTATION IN ADULTS 


Tables 1 and 2 show the main fact 
relation to age and sex, and as to pari! 
female patients. The age given is th: 
which the hernia was first recognize: 
when the patient sought advice about it. 


TABLE 1 


AGE 


AND SEX 


INCIDENCE 





Sex 


Patients seen 
but not treated 
surgically 
Patients 
treated by 
operation 
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he ck TABLE 2 of narrow stricture, then 14-2 inches of 
ot be rUS HERNIA — PARITY IN FEMALE stomach above the hiatus. Resection and 
ced, PATIENTS oesophago-gastrostomy at a level just below 


the arch gave a good early result. 





| Non-Surgical | Surgical Obesity and increasing age are doubtless 
— —-— aetiological factors, but were difficult to iso- 
yut children 2 late from others in this series. 


1 or more children | 17 











fetic logical factors 
The 6 cases referred to in the last section 
are examples of the congenital origin of 
hiatus hernia. In an occasional adult, a his- 
tory going back to childhood was obtained, 
latus but this was not definite enough to allow 


— inclusion in the congenital series. 
tion Pregnancy is perhaps the commonest pre- 
d be disposing factor, and no doubt explains the 
once 2 to | preponderance of females over males 
hope in the whole series. Avery Jones (1952) 
and makes the ratio 3 to 1. Its importance is 
seen in Tables 1 and 2. Sometimes the 
| the patient could recall very clearly the onset of 
| the the symptoms in a particular pregnancy or 


ary. their reappearance in successive pregnancies; 
— sometimes she could not, though there might 
= have been a number of them. The greatest 
incidence in females was in the 50’s and 60's, 
both in the surgical and non-surgical patients, 
and in those who had borne children, and in 
those who had not. The supposition is that 
the increased abdominal pressure in late 
pregnancy commonly produces the hernia, 
with or without symptoms attributed to it, 
and that increasing age and weight cause the ER, h.. Pot Se 2S, 2 pee, Oo Ee 
symptoms to recur, to become worse, or to no -_ - Sie oe “mae Ge 6 
. oesophagus. £ 
appear for the first time, and often to require er nae tee et ee 


operation, ten and twenty years later. and stomach below. Above the stricture the 
gullet was of normal calibre and had a healthy 
the mucosa. Aortic arch about level of top of film. 


ius 
rain 


Contraction from ulceration from 
presence of a foreign’ body and _ resulting 
stricture seems to have been the cause in one 
patien', Miss P.E., 22 years, whose radiogram 
me roduced. At 1} years a medallion War Service. One airman at 23 years of 
lodge’ in her gullet and was removed twelve age crashed into the sea, and began with 
mont! : later. For years repeated dilatation symptoms two weeks later. It took seven 
of tl resulting stricture allowed adequate years to recognize his hernia, but he was 
nouri iment, but latterly this became increas- cured by operation and re-entered the service. 
ingly Jificult and productive of severe re- One soldier experienced both bomb blast and 
actior . The gullet was healthy to about 2 a violent motor vehicle accident on Mount 
inche’ below the aortic arch—then 14 inches Olympus and soon after began with symptoms 


Trauma, in the following cases, was clearly 
the precipitating cause of the hernia. 
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which ten years later were attributed to hiatus 
hernia and cured by operation. Another 
soldier had no accident but a lot of par- 
ticularly heavy work to which his hernia was 
regarded as attributable. 

Civil accidents accounted for 3 of the as 
yet non-surgical hernias as judged by careful 
attention to the history, as follows:— 

Fall downstairs 1 

Blow on unguarded abdomen l 

Car accident l 

In addition, seven of the surgical cases 
gave convincing stories of traumatic origin. 

Fall downstairs ] 

Car accident l 

Suddenly taking a heavy weight ] 

Rolled on by a horse l 

Knocked down and rolled over ] 

Violent fall on shipboard l 

Thrown 20 feet up in air and down | 


There remain however, perhaps 
majority of cases, particularly in males, 
all ages, in which no very clear reason « 
be made out for the appearance of the her» i: 
and a general explanation must be sought 
terms of increasing age and weight, and w.: 
and tear on body tissues. 


Symptoms 

This is a difficult subject to present because 
the symptoms are numerous and varied, and 
because there are very often associated 
conditions, and it is hard to know how to 
apportion blame amongst them. — Further 
discussion on the latter aspects will be found 
later. Certain patterns, however, emerge as 
one reviews a large series, and the following 
working scheme of presentation is submitted. 
It is necessarily based on individual judgment 
and emphasis, but it is at least consistent in 
that all cases have been reconsidered by one 
person. Cases are classified under the domi- 
nant symptom, but to a lesser degree one o1 
more of the other symptoms may be present. 


TABLE 3 


PRESENTING 


OR DOMINANT SYMPTOMS 





Male 


Female 
Total 


Acid reflux Male 


Female 
Total 


Dyspepsia including Male 
dysphagia . 
Female 


Total 


Symptoms of complications, Male 
e.g., stricture, b.eeding, 
anaemia Female 


Total 


Incidental to other troubles Male 


Female 


Total 


Non-Surgical Surgical 


Cases 
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OESOPHAGEAL 


1in is the presenting and most dominant 
sy) ptom in over half the cases, as seen in 
Ta le 3. It is commonly felt under the 
xip isternum, in the epigastrium, and through 
to ie back. At times it is felt in the hypo- 
che drium, left more often than right, but 
rary below this: The pain may be pre- 
cor ial, or may pass up under the sternum 
to t.e neck. It may be felt in either or both 
jaw, and may pass down either arm, and be 
felt in the wrist, the back of the hand, or a 
fing-r. The obvious similarity to cardiac 
pain and its differential diagnosis will be 
discussed later. 


The pain is usually made worse by effort, 
particularly effort after a meal, and by stoop- 
ing forward or leaning forward, again after 


a meal. It commonly comes on at night on 
lying down, or during sleep, and is relieved 
by sitting up, standing or walking, and by 
taking food or drink. It may be anticipated 
and prevented by sleeping propped up on 
pillows. It is relieved by belching up wind, 
by vomiting, and sometimes by changing 
position. On two occasions the pain was 
severe while lying on the table immediately 


before operation. 


The pain so far described is believed to 
be due to distension with air or gastric con- 
tents of the pocket of stomach above the 
diaphragm, or to stretching the hiatus and 
neighbouring structures. More severe ex- 
amples of this type of pain occur in the 
larger hernias, and when incarceration o1 
strangulation occurs, as it does occasionally 
during labour and at other times. The close 
involement of phrenic and vagus nerves 
accounts for the characteristic patterns of 
referral. Sympathetic nerves seem to have 
little 'o do with oesophageal pain (Williams, 
1950 


Ma -y patients clamour for early relief of 
the p in once its origin is elucidated. One 
exam. le was the old lady of 86 who was 
lurne down at first on account of age, but 
who » turned with more X-rays to prove that 
the h nia was bigger, and was successfully 
oper: -d on. One patient, on being told of 
the a man who spent seven years in reaching 
the ¢ agnosis, said he didn’t know how he 
coulc put up with the pain so long. 


3 
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Other types of pain arise from the com- 
plications — acid oesophagitis, ulcer, and 
stricture. A burning may be felt under the 
xiphisternum and perhaps upwards in the 
gullet as well, and this is enhanced by 
stricture formation and dysphagia. The ero- 
sion of an ulcer in the oesophagus, and its 
adhesion to and infiltration of adjacent 
structures also makes this pain more _per- 
sistent and intractable though even at this 
stage alkalies will temporarily alleviate it, 
as in the earlier stages. Sometimes the 
patient can accurately indicate the level of 
more than one ulcer by the painful sensation 
of food passing over them. 


Acid reflux dominates the picture in the 
next largest group of patients. Epigastric 
and precordial heartburn, as in the common 
hyperchlorhydric states, is common, and ris- 
ing or regurgitation of acid fluid into the 
gullet and mouth is made easy by the hernia 
and the unguarded cardia. These acid risings 
may be most troublesome by day, preventing 
exercise, gardening, housework, stooping for- 
wards, or bending down. They make many 
a woman’s life a misery, inducing redness of 
face and nose, and also oesophagitis and its 
sequels. Some patients suffer from them 
only at night, after lying down or going to 
sleep, when the hernia creeps up into the 
chest, and unlocks the cardia. Alkalies give 
temporary relief, but many patients fail to 
keep up with the reflux. 


The dyspeptic symptoms of hiatus hernia 
are less defined, and include dysphagia from 
temporary kinking at the cardia, acidity, 
intolerance of certain foods, vomiting, self- 
induced for relief or spontaneous, flatulence 
and distension. A minority of the hiatus 
hernia patients presented with dyspepsia, but 
it must be remembered that quite a- propor- 
tion have other lesions as well — gastric or 
duodenal ulcer, cholecystitis, cholelithiasis 
and so forth. In some instances a history of 
an earlier cholecystectomy was given, some- 
times with the information that no stones 
were present, and that no relief was obtained. 


Symptoms due to the complications of 
hiatus hernia account for the presentation in 
a smaller group of cases. It may be anaemia, 
from repeated minor haemorrhages from 
oesophagitis, or gross haematemesis and 
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melena from ulceration of the oesophagus. 
It may be dysphagia due to stricture follow- 
ing ulceration. The lower gullet should 
always be considered when looking for a 
possible site of origin of haematemesis and 


anaemia. 


Finally a number of hiatus hernias seem 
to be symptomless. They are found in the 
course of the elucidation of other upper 
gastro-intestinal or other lesions, and may be 
of no clinical significance whatever. If such 
a hernia is discovered, the patient should be 
questioned for relevant symptoms, and if 
none are revealed, may well be left in ig- 
norance of the presence of the hernia. 


Combinations of symptoms occur of course, 
and the following were found in the present 
series. In the non-surgical group 11 out of 
38 featured a second important symptom. In 
6 of these acid reflux, and in 2 dyspepsia, 
played second fiddle to pain; in one acid 
reflux understudied dysphagia, and in another 
the reverse took place, and finally one had 
pain as well as a presenting haematemesis. 


In the surgical group 42 out of 80 com- 
bined symptoms. In 
second place to pain, in 9 pain to acid reflux. 
In 7 dyspepsia was second to pain, and in 3 
each bleeding was second to pain, dysphagia 
to acid reflux, and dysphagia to pain. In 
single instances anaemia was second to 
dysphagia, pain to dyspepsia, and haema- 
temesis to acid reflux. 


Dysphagia was prominent in 5 of the non- 
surgical cases and in 9 of the surgical. 


ILLUSTRATIVE Case HISTORIES 


Case 1 

A.S., female, 54 years, had a two-year history of 
pain under the xiphisternum and at her back. It 
was worse at night, often wakening her, and was 
relieved by sitting up and belching. There was 
occasional vomiting, with blood. She had had a 
cholecystectomy without relief, no stones being 
present. She recalled the same pain during her 
second pregnancy some twenty years before. Relief 
was obtained by repair of the hernia. 


Case 2 


A.T., at 23 years in 1945, was a pilot, and crashed 
into the sea near Japan. Two weeks later pain and 
vomiting appeared and continued. He had seen 17 
doctors excluding those in the Air Force, had 
enjoyed a pension for six years for war neurosis, 
and been under psychiatric treatment, in and out 


14 acid reflux took: 


of hospital for four years. He tended, howeve: 
return to the hazardous job of aerial top-dres: ng, 
and on the 8th barium meal (the first time he iad 
been put in Trendelenburg position) a sliding he ‘nia 
was found. The hernia was mended, he rejo ned 
the Fleet Air Arm and twelve months later was 
abroad and reported to be doing well. 


Case 3 

C.H.L., male, 53 years, had thirty-six 
precordial and epigastric pain, worse on exervise, 
with occasional acid reflux, and an ill-defined but 
troublesome dyspepsia. He had been thrown up 
20 feet in the air at 17 years of age and these 
troubles began soon after. His heart was incrimi- 
nated at 18 years, and at 34 years and 51 years 
severe pain led to cardiological investigations, with 
negative results. A moderate sized hiatus hernia 
was shown radiologically at 53 years. This was 
repaired recently with good immediate results 


Case 4 


Mrs. A.K.C., 56 years, had marked soreness unde: 
the sternum on swallowing, and acid regurgitations, 
and considerable oesophagitis was seen on direct 
inspection. She had been examined by 3 different 
radiologists in the preceding two years --all 
interested in hiatus hernia — but on each occasion 
neither reflux nor hernia could be found. Operation 
was nevertheless advised, and a sliding hernia 2 
inches high was displayed. The hiatus was lax 
taking three fingers alongside the gut. Repair was 
effected with a good immediate result. 


year of 


Case 4 prompts a few observations on acid 
reflux and oesophagitis in the absence of 
radiological evidence of hernia. Lawler and 
McCreath (1951) studied regurgitation par- 
ticularly in 591 barium meals, finding it on 
63 occasions, almost equally divided between 
males and females. Hiatus hernia was 
present in 34 out of 45 regurgitating cases. 
We have explored on a diagnosis of hernia 
on 4 occasions with a negative or dou)tful 
X-ray report of hernia and found and re- 
paired a hernia each time. The known (ifh- 
culty of displaying a hernia radiologically 
makes us believe that it is usually pr sent 
when acid reflux is troublesome; and that 
operation should not be withheld si «ply 
because a hernia cannot be seen by the 
radiologist, when pain or oesophagi = is 
severe. 


RADIOLOGY AND OESOPHAGOSCOP) 


The clinician should have full inforn :tion 


on the gullet and hiatus from the radic ogis! 
in every case of upper gastro-intestin: dis- 
order, and may solicit it in cases of an. ‘mia. 
heart and other disease where the diffe tial 
diagnosis of hiatus hernia is relevani He 
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mit be ready to evaluate a report that a 
he iia is definitely present—what proportion 
of he symptoms to attribute to the hernia— 
an also one which is doubtful, or negative. 
Th ampulla at the lower end of the 
oes phagus can simulate a hernia, and the 
mo t painstaking and skilful radiologist can 
fai to demonstrate a known hernia. The 
eas’ with which reflux occurs under different 
conJitions is of importance, quite apart from 
the presence or absence of a hernia. The 
clinician needs to have some idea of the 
trouble taken and the methods used by an 
individual radiologist in basing his ideas for 
treaiment. Valuable points-—the presence of 
ulcer, stricture, diverticulum, varices, etc.— 
are to be had in addition to the mere presence 
or absence of a hernia, from the radiologist. 
The radiological evidence is important, some- 
times crucial, but constitutes only part of the 
material to be considered in the diagnosis 
and plan of treatment in a given case. 


We have had great help from a number of 
radiologists. I quote here the observations 
of Colin Alexander, who along with Norbert 
Klein has seen a proportion of our cases. He 
explicitly states them to be current only, and 
not dogmatic or final. 


“An attempt to exclude diaphragmatic 
hernia is an integral part of every upper 
alimentary tract X-ray. This fact has had 
a marked effect on the technique of gastric 
radiology and it is now universally ac- 
cepied that the routine use of the Tren- 
delenburg position is advisable if herniae 
are not to be missed. The fact that several 
other special techniques are recommended 
indicates some dissatisfaction with this 
standard procedure, a dissatisfaction which 
springs from the fact that hiatus herniae, 
like their cousins elsewhere in the body, 
car be elusive as well as inconsistent. 
These little pouches are potent destroyers 
of eputations, although not every failure 
to oroduce them is due to an error of 
tec’ nique. 


‘here are several common errors or 
om sions which reduce the efficiency of 
the search:— 


} Omission of the Trendelenburg 
position. 


(b) Omission of the prone position. 


(c) Failure to have the stomach well 
filled with barium —a half-filled 
stomach will often refuse to her- 
niate. 


Examination recumbent with the 
oesophagus filled before reflux has 
been excluded. Reflux must be ex- 
cluded with the oesophagus as near 
empty as possible, as it is often 
undetectable when the oesophagus 


is full. 


(e) Omission of coughing as an acces- 
sory measure to produce herniation. 


“The technique outlined thus involves :— 


(a) Filling the stomach with the patient 
erect. 


(b) When the oesophagus is empty the 
Trendelenburg position is assumed 
and attempts are made to produce 
herniation or reflux by coughing 
and abdominal compression. This 
is most commonly successful when 
the patient lies on the right side. 


A radiograph is taken in the prone 
position. 


A further swallow is given in the 
Trendelenburg position as a last 
resort. 


“Of all these measures the prone radio- 
graph is held to be the most reliable. As 
the fundus is outlined mainly by air, 
screening is not an adequate substitute for 
the radiograph. It is often effective when 
the Trendelenburg position alone is in- 
effective, and the mucosal demonstration 
it produces usually differentiates herniae 
from phrenic ampullae. 


“Of other techniques employed, raising 
the legs off the table and coughing are 
not more effective than coughing alone. 
Touching the toes has not for the writer, 
produced reflux not obtained in the right 
posterior Trendelenburg position, and the 
use of the last swallow has more value in 
excluding oesophagitis than in producing 
herniation. 
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“The diagnosis depends on localizing the 
hiatus and recognizing stomach above it. 
The former is usually reliable and the 
latter depends on:— 


(a) The calibre of the supradiaphrag- 
matic portion. 


(b) Evidence of shortening of the lesser 
curve, the fundus or both. 


(c) Obliteration of the normal right 
angle between stomach and oeso- 
phagus. 

Recognition of gastric mucosa 
above the diaphragm —for which 
the prone film is essential. 


“The differential diagnosis is from the 
phrenic ampulla and is made by careful 
screening to demonstrate the characteristic 
behaviour of this condition and the demon- 
stration of gastric mucosa. Confusion is 
usually due to omission of the prone film, 
which is also a useful guard against an- 
other false negative diagnosis sometimes 
made when reflux is so free as to obscure 
the hernia completely —a_ less serious 
error. 


“The diagnosis does not stop at the 
hernia. Evidence is needed as to the 
presence and degree of reflux and an 
assessment of the state of the oesophagus. 


“The final humbling conclusion is that 
even with the most meticulous technique 
it is possible for the same observer to 
produce a hernia one day in a patient, and 
then fail to produce it at the next exami- 
nation using the same technique. This 
underlines the earlier observation that 
when many techniques are advocated, none 
is completely reliable.” 


Oesophagoscopy is useful in confirming 
evidence suggested by the radiologist, allows 
of biopsy of doubtful tissue, and affords 
direct evidence of reflux. The lesser degrees, 
or absence, of reflux oesophagitis may be 
important in the disposal of a given patient. 
For example, a woman of 55 had persistent 
anaemia, defying all attempts to find a cause. 
At last, with the discovery of an hiatus 
hernia the mystery was believed to be solved, 
though the hernia per se was causing singu- 
larly little trouble. There was, however, no 
visible oesophagitis, and the gullet had to be 
exonerated from blame for the anaemia. It 


is important also in clearing up the sou ce 
of an haematemesis — oesophageal ulcer 0; 
varices, as against gastric or duodenal ul! ¢ 
—and determining treatment, or order of 
stages in treatment. 


Oesophagoscopy is not used routinely ji; 
all our cases of hiatus hernia for reason: of 
economy of time and trouble on the pari of 
the patient, nursing staff, and medical siaff, 
It is often needed to contribute to a decision 
about treatment, in the control of pati: nis 
under medical treatment, in follow-up ob-er- 
vations after surgical repair, and where 
dilatations are needed. 


DIFFERENTIAL DIAGNOSIS 


The frequency with which other upper 
abdominal lesions coexist with hiatus hernia 
makes it necessary to bear all possibilities in 
mind during history-taking, and in the sub- 
sequent examinations, particularly  radio- 
logical. It should be made a routine practice 
to examine the gullet and hiatus carefully in 


all upper alimentary tract investigations. The 
mere finding of a hernia is not enough. A 
judgment as to how much of the trouble 
complained of is to be laid at its door must 
be made. 


Oesophageal lesions such as cardiospasm. 
diverticula, and carcinoma, must be 
sidered, especially when oesophagitis, ulcer. 
and stricture have complicated a_ hernia 
If all ordinary measures including biopsy 
fail to establish the diagnosis, exploration 
and treatment according to findings may be 
planned. 


con- 


Gastric ulcer and cancer, duodenal ulcer. 
biliary tract disease, and pancreatitis may be 
evaluated on clinical grounds. Thr co- 
existence of hiatus hernia, duodenal _ ilcet 
and melena may pose a problem as |» the 
source of the bleeding. Should oesop! igos- 
copy show a normal lower gullei _ the 
chances are it is duodenal in origin. ould 
oesophagitis or ulcer be present in the  ullet. 
the hernia should be repaired whether © nol 
the bleeding subsequently proves to come 
from the duodenum. 


toris 
ficult 
jalls 


Coronary disease and angina | 
provide the commonest and most « 
differentiation from hiatus hernia, es} 


as the two conditions may coexist The 
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cal history is the best single help. The 
acter, site and radiation of the pain may 
similar in hernia and angina. Radia- 
to both sides of the neck, to one or both 
wrist or finger, and to the jaw, are 
d in both conditions. Some of the pre- 
cip ating causes of the pain are likewise 
sin. ‘ar — effort (particularly after food), 
foo. and leaning forwards—in the two con- 
diti ns. But the relation of effort to pain is 
less constant in hernia, and it is rare for effort 
invariably to cause pain. In angina it is 
usully only in the already advanced and 
severely restricted patient that pain occurs 
on lying down, taking food, or with slight 
exertion. In both conditions pain is relieved 
by belching, and by trinitrin, though the 
latter acts more promptly and more com- 
pletely in angina. The electro-cardiogram, 
resting, or after effort, may afford evidence 
of heart disease; if negative after effort 
has been pressed to the stage of causing 
pain or exhaustion, there is very strong 
evidence against ischaemic heart disease. A 
persistently negative electro-cardiogram, and 
the absence of evidence of muscle necrosis 
—fever, leucocytosis, and raised blood sedi- 
mentation rate during the ensuing few days— 
zo a long way to exclude cardiac infarction 
in the case presenting a prolonged attack of 
pain, vomiting and dyspnoea. The thera- 
peutic test of exploration and the repair of a 
hernia remains as a useful method of clear- 
ing up a doubtful case. Then at last the 
symptoms attributable to a hernia should be 
abolished. 


In 13 operation cases, the question of 
coronary disease arose during the investiga- 
tion. In 8 it was judged to be of little or no 
importance, and this was confirmed by the 
successful repair of the hernia, and sub- 
sequent relief of the symptoms. Heart disease 
had leen looked for without confirmation for 
35 years in one case, when the hernia was 
finally discovered, blamed, and repaired. In 
3 cases coronary disease was judged to be 
prese t—2 moderate and one severe — but 
repai of the hernia was later carried out 
safel and with relief of symptoms. One 
case mained obscure—coronary disease was 
suspe ted but could not be established; the 
herni' was mended but some pain persisted, 
being attributed to a rather tight repair. The 
patie : died four months later away from 
Auck ond, the cause being uncertain. 


Out of 3 cases, in the non-surgical list. a 
severe coronary attack supervened in a man 
known to have a hernia, in the first. At no 
time, however, was there any difficulty in 
distinguishing between the source of the 
symptoms. In the second a moderate hernia 
was present with modest symptoms only; she 
was advised by her own physician against 
operation on the grounds of coronary disease, 
the evidence for which was not available to 
us. In the third, severe epigastric pain and 
collapse supervened 12 days after an opera- 
tion for genital prolapse. A large sliding 
hernia was found. The electro-cardiograph 
was doubtful. We thought the balance of 
evidence favoured the hernia as the cause of 
the pain, but on account of the regular 
symptoms being slight there is no present 
proposal to repair the hernia. 


I am indebted to my cardiological col- 
leagues, particularly E. H. Roche and J. B. 
Lowe, for help in certain cases, and in dis- 
cussion and the formulation of these views. 


CONDITIONS FOUND IN ASSOCIATION WITH 
Hriatus HERNIA 


A considerable list of associated lesions 
has been accumulated. There is usually no 
obviously significant relation between the two 
conditions, but here they are. 


1. Hiatus hernia and malignancy 


Examples of hiatus hernia in association 
with: 


Carcinoma of the oesophagus 2 cases 


Fibrosarcoma of lower oesophagus 1 case 
Carcinoma of fundus of stomach 1 case 


Carcinoma of upper stomach in 
grip of hiatus 


Carcinoma of pylorus 


Carcinoma of sigmoid colon 


All these patients had surgical treatment 
for the malignant disease, radical resections 
in all save the pyloric case which had a 
palliative by-pass operation. In the sigmoid 
case the hernia was incidental, and indeed in 
all the others we have little to say except that 
the conjunction occurred. Pack et alii (1952) 
have written on the subject, and 3 local cases 


recorded, Robb, 1953. 
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One case of a large degenerating simple 
cyst of liver in a woman of 82 had an 
incidental hiatus hernia. Perhaps abdominal 


pressure and tissue atrophy played a part. 


disease 


2. Weakening and wasting general 
as fol- 


was associated with hiatus hernia 

lows: 

Scoliosis from old congenital hip 
disease 

Amyotonic cerebral palsy (child 
of 13) 

Poor hygiene and nutrition (child 
of 23 ) ] 


l case 


case 


Alcoholism and poor nutrition 
Long-standing rheumatoid arthritis | case 
Pulmonary tuberculosis 1 case 
Senility 1 case 
Osteoporosis, and with cardio- 
vascular degeneration 1 case 


Other gastro-enterological lesions 


Gall-stones with or without 
cholecystectomy Several cases 
Duodenal ulcer—subsequent 
operation for 


Duodenal ulcer and renal 
stones l case 
Ventral hernia, diverticulitis, 
peritonitis 1 case 


Visceroptosis l case 


Major prolapse of rectum 
repaired by abdomen 12 

mo. before hiatus hernia 

needed repair l 
ulcer—gastrectomy. 

hernia incidental 


case 
Gastric 
Hiatus 
Oesophageal = diverticulum 
(traction type) 
Cardiovascular lesions 
Proven or accepted previous heart disease 
was associated with hiatus hernia in: 
Cases submitted to operation 


Cases not submitted to operation 
5. Miscellaneous 
Chronic cough 


Asthma 


Old Hodgkin’s disease 


parently quiescent) 


Obesity 


( ap- 


Post-operative neurosis (severe) 


Full-term pregnancy 
Mepico-LecaAL IMPLICATIONS 


In two civil cases the clinical history «nd 
course of the trouble has justified our cer'ifi- 
cation that the hernia and its results were due 
to a certain injury, for which compensation 
was claimed. In the first case, the Insurance 
Company made an ex gratia payment, but 
did not formally admit trauma as a cause of 
hiatus hernia. In the second, settlement has 
not yet been reached. 


Case 1 

B.G.B., male, 46 years, took a heavy lft — the 
material tilted and he was severely strained. Pai 
two to three hours later, and ten days in bed were 
followed by pain and acid reflux which were pre 
viously unknown, and later elucidated by X-rays 
and cured by repair of hiatus hernia. 


Case 2 

R.C., male, 42 years, was struck on his back by a 
tram and thrown down. Severe chest pain ensured, 
at first attributed to coronary disease but later 
accepted as due to an hiatus hernia. The issue was 
clouded in this case by too tight a repair, necessi- 
tating a lengthy course of dilatations. 


In 3 War Service cases similarly, the hiatus hernia 
has been attributed to war service. 


Case 3 

A.R.T., male, 23 years old in 1945, crashed into 
the sea and began at once with pain and dyspeptic 
symptoms, finally in 1952 elucidated and cure: by 
repair of hiatus hernia. After remaining on persion 
for neurosis seven years, he was taken back into 
Fleet Air Arm on full duty. 


Case 4 

J.S., male, at 37 years suffered bomb blast 
motor vehicle accident in 1941, and at once 
with pain and acid reflux which were cured ii 
by repair of hernia. He was particularly gr: 
and equally disappointed when symptoms re 
and a recurrence was seen. A _ second rep 
pending. The Pensions Department reco 
liability for the hernia and its sequels, mad 
ments over the operation period, and have mai! 
payments since. 


Case 5 

R.F., male, 41 years in 1951 when his her: 
repaired, had suffered for seven years. On 
gating his history we gave our opinion t! 
hernia was caused by particularly heavy » 
service in 1945. This was accepted by P 
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Dey rtment and payment made for the operation 
anc -onvalescence. Two years later he had moderate 
sym toms and signs of recurrence not yet requiring 
inte -ention. 


is suggested that in advising on attri- 

but. bility the history of the accident and the 

tim relations of the symptoms to it will 
ly be sufficient guide. Allowance must 
ade for the occasional difficulty in dis- 
ng a hernia radiologically. Confirma- 
evidence, after operation, such as relief 
mptoms thereby, is also useful. 


SURGICAL TREATMENT AND RESULTS 


\ number of patients require no treatment 
at all, rather a distraction of attention from 
the existence of the hernia. Others get all 
the relief they need from general guidance. 
They can learn to avoid the combination of 
food and exercise and of meals and un- 
favourable posture, and the relief to be had 
from alkalies. At night time, blocking of 
the head of the bed and sleeping upon 
pillows can make a great difference. Phrenic 
nerve interruption is said to be a_ useful 
palliative in the elderly, but we have no ex- 
perience of it. It is certainly a small thing 
to do, and might be calculated to diminish 
pain. It is hard to see how acid reflux and 
its sequels could thereby be lessened. 


The indications for surgical treatment are 
variously estimated. Certainly we would not 
agree with Avery Jones that only 5-10 per 
cent. of cases will require surgical treatment. 
Our own proportions 95 operations out of 
134 cases seen however, are not a fair sample, 
as there must have been many other cases, in 
addition to those referred to us as surgeons, 
under the care of the referring physicians. 
In other words, we would tend to see mostly 
cases where surgical relief was needed. In 
all cases the total picture was considered; not 
only the hernia itself, but the symptoms that 
coul' be attributed to it, and whatever asso- 
ciate! conditions might be present. The 
dura ion of symptoms, and the development 
of ¢ mplications are also relevant. 


It has been our experience that patients 
with either pain or acid reflux as the domi- 
nant feature tend to demand operation with 
som: impatience. The elderly, too, seem not 
only ready to face operation, but to be 
anxi us for it, when symptoms are severe. 


When it comes to stricture and haemorrhage, 
again there is usually a marked readiness to 
accept operation. The readiness of patients 


also to submit to a second, or even a third 
operation for recurrence, has also surprised 


us. 


In cases without complications or sequels 
we think the patient may safely be left to 
decide about operative relief for himself or 
herself. The nature of the possible results 
of the condition are explained, and the 
possibility of relief by minor measures. The 
implications of operation including the pos- 
sibility of recurrence are also detailed. The 
facts that the procedure is merely replace- 
ment and stitching, though in a rather deep 
and inaccessible situation, and the relative 
freedom from complications, or delayed stay 
beyond ten to fourteen days in hospital, seem 
to lighten anxiety. 


Positive indications for surgical treatment 
are incarceration, severe pain and incapacity, 
severe reflux symptoms, and_ repeated 
haemorrhage of minor or major degree un- 
controlled by lesser treatment, and stricture. 
We feel less anxiety when there is no 
oesophagitis. 


Our regular operation follows Sweet's, 
consisting in a left thoracotomy under intra- 
tracheal anaesthesia with relaxants. The 
patient lies on the right side with the lower 
thorax raised, and a relatively short incision, 
often only 6 or 7 inches long, is made over 
the 9th or 10th ribs or spaces. We use 
either rib resection or incision in a space. 
The lung is retracted up and the dome of 
the diaphragm held down. Pleural incision 
and dissection displays the yellow fatty extra- 
peritoneal tissue of the hernia if it is not at 
once obvious, extending one or four inches 
above the muscular margins of the hiatus 
which are cleared before and behind the gut. 
Even when the gap is wide enough to take 
four fingers or a hand alongside the gut, the 
posterior slip can usually be bared and used 
satisfactorily for stitching. The gullet is 
freed with the vagi adherent to it, and a tape 
passed under. This helps in the display of 
the margins of the hiatus, which are freed a 
little distance underneath from the upwardly 
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protruding sac and segment of stomach. The 
peritoneal pouch usually invests the stomach 
on all aspects except the posterior. It is 
tucked downwards by vertical or purse-string 
sutures of No. 2 silk, from 3-8 in number, 
and the cardia now lies easily below the 
antero-lateral crural slip. Two, 3 or 4 No. 
6 or No. 8 silk sutures are placed and tied, 
not too tightly, so as to unite the two mus- 
cular crural slips postero-laterally, until the 
distal segment of the index finger only can 
be passed through the now narrowed hiatus 
alongside the gullet. Sometimes light stitches 
are placed between hiatal margins and mus- 
cular gullet wall, but the latter grip is not 
We have not regularly crushed 
the phrenic nerve as it approaches the 
diaphragm. Pleural stitches, pleural toilet, 
reinflation of lung, the insertion of one 
catheter by stab below or above the wound, 
and the closure of the wound, complete the 
operation. The tube is connected to an 
under-water seal and can usually be removed 
in twenty-four hours. 


substantial. 


Some of our operations, 21 in number, 
included an incision in the diaphragm in 
order to aid in the reduction of the hernia 
from below, and in applying stitches both 
from below and above. One such case 
developed a post-operative hernia through 
this incision. This step was needed more 
in the larger hernias which are sometimes 
difficult to reduce and hold reduced from 
above while the hiatal gap is narrowed. 
Occasionally a redundant peritoneal sac is 
excised from above or below, and occasionally 
a large hernia has been repaired from above 
by crural stitches only, the peritoneal pouch 
being too large and intractable to deal with 
by puckering. 


The abdominal route was used in 4 in- 
stances. Reasons for this included active 
tuberculosis in the left lung, desirability of 
lower abdominal exploration, simultaneous 
large ventral hernia for repair, incarceration 
of the hernia at full term necessitating 
Caesarean section as a first step, and the wish 
of the patient. Generally speaking, we feel 
we can repair these hernias better from above. 
Access from below when anaesthesia and 


relaxation are good is quite satisfactory, 
is more difficult, and the correct placing 
the stitches in the slips of the crus n 
uncertain when conditions are not so g 
Two of our 4 cases repaired from the 
domen showed some degree of recurre: 
but none have yet required a second op: 
tion. Two have died of intercurrent trou! 

-one with a recurrence and one without 


Special steps in a difficult or recur: 
case have included incision forward into 
central tendon and making the new hi: 
somewhat anterior to the old one and ai a 
higher level, and using the fibrous tendon to 
reinforce the repair behind the gullet. We 
have worked out in the autopsy room the 
cutting of a strip of diaphragm running 
antero-laterally from the hiatus for use as a 
pedicled reinforcement to the repair, as an 
alternative to a strip of fascia from the 
thigh, but have not yet had recourse to it at 
operation. We have not used the method 
proposed, but not yet evaluated, by Gertz et 
alii, in which a para-hiatal incision in the 
diaphragm is made, and the angle between 
stomach and oesophagus is closed by stitches, 
and the adjacent part of stomach stitched to 
the under surface of the diaphragm. If more 
than our regular type of repair should finally 
prove necessary, this would seem a reason- 
able addition. 


We use a para-hiatal incision only when 
driven to it through difficulty in reduction, 
or in maintaining the reduction of a large 
hernia, while the essential stitches in the 
muscular slips of the crus are placed. We 
have learnt to be meticulous in the repair 
of any diaphragmatic incision. Interrupted 
vertical mattress sutures of silk are caref«|ly 
placed, and often reinforced by a second row 
of finer silk or catgut. A surprising number 
of diaphragmatic incisions give way in \ \ole 
or in part with the lapse of time and di: ibt- 
less the perpetual tug upon them. We ely 
particularly on good anaesthesia, co rect 
posture, good dissection and displa 
tissues, and accurate suturing. 


The hiatus can be made too tight, a 
number of cases have had dysphagia ind 
pain after operation. One patient onl has 
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h this to a troublesome degree, but he 
re uired dilatation with bougies for some 
iths. Most clear up while still in hospital 
ally without the use of a bougie. The 
guide is the last joint of the index finger 
ch should be able to enter the hiatus 


side the gullet. 


ost-operative complications are usually 


nspicuous. There has been the usual 

lence of thrombophlebitis and pulmonary 

iolus and its sequels. One patient died 
suddenly two days after reaching home and 
eigiiteen days after operation, from embolism. 
One patient had a hydrothorax and another 
a haemothorax, the latter requiring decorti- 
cation and subsequent neuro-surgical attempts 
An occasional 


to cure post-operative pain. 
intercostal 


effusion, and more commonly 
pain from the wound, complete the picture. 
Anaesthetic difficulties have occasionally re- 
sulted in laryngitis and tracheitis, and once 
failure to pass the intratracheal tube necessi- 
tated postponement of the operation. One 
patient died the night of the operation as a 
result of cerebral anoxia from difficulties 
with the anaesthetic machine. Neither the 
hernia itself nor the surgical procedure as 
such had anything to do with this misadven- 


ture. 


Two very early cases are interesting be- 
cause a plastic operation on the ulcerated 
and stenosed junction was carried out, and a 
lax hiatus left, very much as we did for 
several cases of advanced cardiospasm about 
the same time (1948). The chief symptoms 
of obstruction were relieved, and one of these 
two. an elderly man, carried on satisfactorily 
for three years when he died of cardiac 
The second patient persisted with 
oesophagitis, bleeding, and anaemia, and 
late’ an attempt was made to narrow the 
hiat'is in order to diminish or check the re- 
flux This was done with a degree of success. 
Wit : our present knowledge of the evil effects 
of in unguarded cardia and reflux (most 
of he cases of cardiospasm referred to 
exec anged their obstruction for reflux and 
ulce-ation), we would use such a plastic 

ition only in conjunction with an ade- 
repair of the hiatus, if that were 
ble, and then only in a tentative attempt 


disease. 


to avoid having to perform exclusion of the 
stomach and oesophago-jejunostomy. 


Reduction of the hernia as the definitive 
treatment for the with stricture and 
ulceration, followed perhaps for a_ period 
with dilatation, has been looked to with some 
hope as an alternative to more radical pro- 
cedures. In one the hernia recurred 
and vitiated the observation, though clinical 


case 


case 


progress is satisfactory. In 5 the result 
has been clinically very good or adequate, 
over periods of one to four’ years, and the 
procedure is considered a good one where 
advisable for reasons such as poor general 
condition, and where it is found practicable. 


Table 4 details the various operations 


carried out for hiatus hernia. 


Recurrence of herniation after operation 
must be recognized as a possibility, just as it 
must in inguinal herniotomy. The muscular 
slips of the crus are not ideal structures for 
suturing nor would one choose them for 
durability. Symptoms may recur quite soon 
after operation, though they are not usually 
so severe as before, and may be almost 
negligible even when a fair-sized recurrence 
is seen radiologically. On the other hand, 
they may be severe causing the patient to beg 
for a second (in one of our cases a third) 
operation. We have learnt not to be in a 
hurry to make a second repair, and also that 
a satisfactory repair can usually be made, 
surprisingly at times, on a second occasion. 
Gertz et alii (1951) report a recurrence rate 
of 50 per cent., though not all recurrences 
were accompanied by symptoms. Sweet 
(1953) records 3 per cent. of recurrences. 


Our recurrences are shown in Table 5, 
which includes only cases operated on more 
than six months before, and who have been 
adequately followed up. The criteria of good 
result or recurrence are primarily clinical, 
because even a negative X-ray does not prove 
that no hernia is present. The results do not 
allow of complacency, but with increasing 
experience they may be expected to improve. 


The satisfactory to excellent results include 
many very grateful patients. 
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TABLE 4 


OPERATIONS CARRIED OUT FOR HIATUS 
HERNIA 


(Including 5 juvenile and 3 post-operative) 





|. Trans-thoracic repair — total 
From above only 


With additional 
diaphragm 


incision 


Abdominal repair 


. Trans-thoracic for recurrent hernia 
(2 cases first operated on elsewhere ) 


. Cardioplasty for stricture due to hiatus 
hernia 

. Repair post-operative hernia after 
cardioplasty (2 cardiospasm and 1 
ulcer-stricture ) 


. Resection stricture and  oesophago- 


gastrostomy 


. Resection stricture and oesophago- 
jejunostomy (1 after hiatus hernia, 
| after cardioplasty for cardiospasm ) 


. Reduction of hernia only, for ulcer and 
stricture. These included also in I. 




















TABLE 5 
RECURRENCES AFTER OPERATION 





. Recurrence after abdominal repair (4 


cases) 
2. Recurrence after thoracic repair 
Repaired 
Should be repaired 





Comfortable 





3. Recurrence after thoracic repair with 
opening of diaphragm 
Should be repaired 


Comfortable 


. Satisfactory to excellent result 


Total (with adequate follow up) 

















SUMMARY AND CONCLUSIONS 


This is a clinical study of 138 cases of 
hiatus hernia, 96 being treated surgically. 


It is suggested that hiatus hernia is an ade- 
quate designation, and that the terms sliding, 


rolling, para-oesophageal and _para-hiat 
should be abandoned as unnecessary. 


In children the incidence is not high, | 
the course often serious. Alertness to 
possibility and early repair when found 
advocated. Experience quoted suports c 
genital hiatus hernia rather than congenii 
short oesophagus as the cause of the seque: 
leading to bleeding and stricture. 


The clinical study of hiatus hernia is 
rewarding one, involving considerations 
lating to general medicine, haematology 
cardiology, and gastroenterology. It is tw 
as common in women as in men, and most 
common in the 40's, 50’s and 60's. Pain is 
the commonest presenting symptom with acid 
reflux second. The complications and sequels 
can be serious; some herniae are quite in- 


nocuous, 


Radiological investigation needs detailed 
attention; exploration should not be denied 
because a hernia cannot be demonstrated, 
when pain, reflux, oesophagitis demand it 


Many associated conditions occur, necessi- 
tating clinical judgment. Malignant disease 
of gullet or stomach occurred in 6 cases. 
Five had medico-legal implications. 


Surgical treatment was carried out in a 
larger proportion of cases seen in this than 
in some other series. The thoracic route i 
favoured. Two cases died — one from » 
monary embolism and one from a breakd: 
in the anaesthetic machine —and morbid 
was not serious. On the whole the pati: 
were gratified with the result. A recurre 
rate of 11 out of 63 cases adequately follo 
up has been found, and means suggested 
lowering this in the future. Second and « 
third repairs are feasible and can be suc: 


ful. 
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COLONIC RESECTION FOR DIVERTICULITIS* 


By Epwarp WILsoN 


Sydney Hospital and The St. George Hospital, Sydney 


T is now 12 years since diverticulitis was 

discussed at the Annual Meeting in Bris- 
bane by Sir Hugh Poate (1941), and it is of 
note that most of his paper could have been 
written today. Practically nothing has been 
added to our knowledge of the pathology or 
aetiology of this disease since then. Even its 
management has remained much the same 
apart from the introduction of chemotherapy: 
and the latter has made little difference in 
treated without operation. Medical 
treatment may be unavailing; and in this re- 
gard acute diverticulitis somewhat resembles 
acute appendicitis. When the fifth stage of 
diverticulosis of Henderson (1946) has been 
reached (that is, permanent diverticula which 
are no longer retractable), medical treatment 
will only give partial relief of the effects of 
inflammation and stasis. 


cases 


In 1942 Smithwick pointed out that the 
late results of medical treatment in cases of 
diverticulitis were poor, and he advocated 
resection for recurrent attacks of acute in- 
flammation. In 1948 Sir Hugh Devine wrote 
that surgical removal of the affected segment 
was justifiable if it was making the patient’s 
life a misery; and he pointed out that this 
should be more often carried out now that 
it can be fairly safely performed on a de- 
functioned bowel. 


Since then further improvements in the 
preparation of the colon have been introduced 
and the need for a preliminary defunctioning 
colostomy has lessened. These include the 
oral administration of the insoluble sul- 
phonamides, of streptomycin, terramycin, 
and aureomycin, advances in anaesthesia, 
and the better recognition and correction of 
protein, electolyte, vitamin and fluid dis- 
orders. 

Since the adoption of these improvements 


the operative mortality and morbidity rates 
for resection for carcinoma of the colon have 


*This paper was read on the 19th August, 1953, at 
the Twenty-sixth General Scientific Meeting held in 
Sydney. 


already been reduced. A similar reduct 
may likewise be expected in colonic resecti: 
for other conditions. Formerly, resection | 
no place in the treatment of diverticulitis 


the absence of complications, but it is no 


necessary to give greater consideration to 
suggestion of Smithwick and Devine and 
review the possibility and desirability 
eradicating the diverticulitis before seri 
complications develop. Thus, the indicati: 
for resection should now be widened. 


FIG. lt. In this case a left hemi-colectomy w 
performed with relief of the severe abdomin 
pain and the frequent bowel actions resultir 
from 5th stage diverticulosis and diverticulitis 


The patients suffering from divertic: 
in whom resection becomes inevitable be: 
of the development of complications ma 
they recover, be regarded as fortunate 
they no longer have to endure the tro: 
which have previously been their lot, no 
they living with the fear of perfor: 
obstruction, or fistula formation, or wit! 
effects of chronic sepsis. 


ms 


he 
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he wisdom and desirability of colonic 
re ction when certain of 
di -rticulitis have developed is incontrovert- 
ibi : but, in addition to such resections most 
su: eons have had the gratifying experience 
of removing a colonic mass which might 
ha.» been due to a carcinoma only to find 
di\ -rticulitis and no malignancy. After re- 
co\-ry these patients are certainly better off 
tha. if a correct pre-operative diagnosis had 
made and if they had been denied 
surzery. Thus, if we could be certain before 
or during an operation that the mass is solely 
due to diverticulitis then it may still be ad- 
visable to proceed with resection. 


complications 


been 


Under the heading colonic resection for 
diverticulitis there are two main problems 
for discussion; firstly, the indications for 
resection, and secondly, the type of resection. 


Unlike chronic ulcerative colitis diver- 
ticulitis probably does not lead to carcinoma 
of the colon or rectum, but the danger of 
malignancy exists, of course, in all patients 


with symptoms referable to the large bowel. 
It behoves us to eliminate the possibility of 
malignancy as soon as possible, and there is 
no justification in giving medical treatment 
a trial in the hope that a mass thought to be 


If there is any 
In 


inflammatory will subside. 
doubt, resection is urgently required. 
this regard it is noteworthy that diverticulitis, 
like many cases of carcinoma of the colon 
and rectum, gives rise to diarrhoea rather 
than to constipation, and it may result in 
bleeding per rectum. 


The chief problem in diagnosis is in cases 
of suspected malignancy and it is then that 
one's diagnostic acumen often fails. A carci- 
noma may accompany diverticulitis or the in- 
flammation around a carcinoma of the colon 
may so closely mimic a peridiverculitis mass 
that even at laparotomy diagnosis may be 
imp ssible on macroscopic examination. The 
diff -ulty in diagnosis is, of course, shared by 
the -adiologist who has to decide whether or 
not ‘ragments of barium are in crevices of 
the ,eoplasm or in diverticula. He has also 
to « cide whether a filling defect is due to 
a or to spasm, whether the mucosa 
app ars to be intact or not, or whether barium 
has ailed to enter inflamed diverticula. For 
exa’ ple, in one case in which there was a 
pal; able mass in the left side of the pelvis 


r ass 
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and partial intestinal obstruction, the opaque 
enema showed no abnormality. After re- 
section many inflamed diverticula were found 
in the mass. 


The generally accepted indications for sur- 
gery in diverticulitis include:— 
(1) 


(2) abscesses (extra- or intra-peritoneal) ; 


Perforation: 


intestinal obstruction (occasionally 
resection of even the small bowel is 
required because of its involvement in 
the peridiverticulitis mass) : 


9 
(o 


fistulae (internal or external) : 


“peridiverticulitis mass” or “inflam- 
matory tumour” which may or may 
not be indistinguishable macroscopic- 
ally from carcinoma; and 

an associated or 
malignancy. 


(6) proven suspected 


In addition to these generally accepted 
indications it is suggested that surgery has a 
place in sufferers from colonic diverticulitis 
in whom there is:— 

(1) Incapacity due to pain, fever, or ir- 

regularity of the bowels: or 

(2) an incipient vesico-colic fistula as 
shown by symptoms of irritation of 
the bladder in the absence of cvstitis 
and pneumaturia and in the absence 
of another cause for the symptoms: or 
adhesions to the female pelvic viscera 
and their involvement in the inflam- 
matory process. 


In other words, operation is sometimes 
indicated before complications make it im- 
perative at a time when the risks are greatly 
increased. 


The various surgical measures used for the 
treatment of colonic diverticulitis include 
proximal colostomy, drainage of an abscess. 
oversewing of a perforation, intra- and extra- 
peritoneal drainage, and resection (in one or 
more stages). 


The two main types of resection are the 
Paul-Mikulicz procedure and resection with 
sutured anastomosis, the latter being either 
without a proximal colostomy or with one 
constructed prior to or at the time of the 
resection. 
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Resection and sutured anastomosis for 
diverticulitis carries an increased risk of 
leakage unless the resection has been clear 
of the involved portion of the bowel: and, 
at operation, it is sometimes well-nigh impos- 
sible to be sure. If there is any doubt of 
this, the alternative Paul-Mikulicz procedure 
is safer. However, it means more than one 
operation and a longer time in_ hospital. 
Apart from that, in many cases because of 
shortness of the colon or of its mesentery, or 
both, or because of obesity, it may not be 
possible to bring the involved portion of 
bowel up to the anterior abdominal wall. 


Thus the Paul-Mikulicz resection may be 
the procedure of choice in diverticulitis when 
the bowel and mesentery are sufficiently long, 
and it certainly is when the bowel at the 
sites of division may be inflamed or when 
there is some degree of intestinal obstruction. 
Resection and sutured anastomosis in one or 
more stages may be employed in other cases. 
A single stage colonic resection and anasto- 
mosis is only advised when the bowel at the 
sites of division is not inflamed, when the 
bowel has been adequately prepared, and 
in the absence of perforation, intestinal 
obstruction, abscess or fistula. 


Such cases which niay be suitable for a 
primary resection and sutured anastomosis 
will include those with an associated proven 
or suspected malignancy, with a_ peri- 
diverticulitis mass, with an incipient vesico- 
colic fistula, with involvement of the female 
pelvic organs, or with troublesome recurrent 
acute diverticulitis in the absence of com- 
plications. 


Although at operation a_peridiverticulitis 
mass may appear at first to involve only a 
short portion of the bowel, it often transpires 
that it is formed by a loop of bowel bent like 
an S$ with its limbs adherent and frequently 


containing small abscesses between them. 
After mobilization the involved bowel may 
be found to be one or more feet long. 


In the treatment of some cases of acute 
exacerbations of diverticulitis the simple per- 
formance of a colostomy and then its closure 
after not less than 12 months was recom- 
mended by Edwards (1948) and others; but, 
such a course will usually result in a recur- 
rence of the disease. The fallacy of relying 
on a colostomy alone in the surgical treatment 


of diverticulitis is shown by the developm: it 
of complications such as vesico-colic fist: \a 
or perforation after a colostomy has been 1 
existence for some months. Examples >f 
this have been reported by Edwards (193° |, 
Mayo and Blunt (1950), and such a ©: se 
occurred in Sydney Hospital eight years ag 


Whether or not the inflammation will e 
completely subside following a colostomy 
a patient with diverticulitis is very doubtf 
and, nowadays, it would seem that if for an 
reason a colostomy has been required j 
such a patient then, as a general rule, 
section of the affected portion of the bowe 
is indicated before closing the colostomy. 
similar view is expressed by Pemberton, 
Black and Maino (1947). Indeed, in many 
cases a resection and anastomosis will do 
away with the need for a colostomy at all. 
For example, Fig. I shows the result of a 
barium enema examination in a woman aged 
63 in whom, as in others, a resection was 
performed before complications developed. 
She had reached the stage of requiring sur- 
gical relief from the recurrent severe ad- 
dominal pains and frequent bowel actions. 
The performance of a colostomy alone and 


’ then its closure later could not promise her 


permanent relief. Following a primary re- 
section and anastomosis of the sigmoid colon 
her symptoms were relieved, and she was 
apparently cured of the diverticulitis. Micro- 
scopic examination of the excised specimen 
showed extensive acute and chronic inflam- 
matory changes through all layers of 

bowel wall and in the regional lymph nodes. 


The now accepted treatment of ves 
colic fistula conforms with the view that 
involved portion of the colon should 
resected. In addition, resection has | 
suggested after a perforation has occur 
For instance, Babcock (1941) was of 
opinion that resection should include 
portion of the colon containing a divertic: 
which has perforated and then healed 
lowing a colostomy and drainage. Guy 
Werelius (1952) even favoured resectior 
acute perforation when simple closur 
the perforation was not feasible. A | 
Mikulicz procedure was then recommen 
but, in my experience, it is unusual | 
able to deliver that part of the bowel 
taining a perforation to the surface o 
abdomen. On the other hand, Hughes 
Shaw (1952) reported a series of 25 





CoLonic RESECTION 


icute diverticulitis complicated by spread- 

perintonitis; and, following operations, 
ch did not include resection, none of these 
ents were known to have had a recurrence 
he peritonitis or other complications. In 
cases of acute perforation of diverticula 
ted at Sydney Hospital in the past ten 
s an exteriorization procedure was only 
ormed in one. 


FIG. Il. Spur colostomy with the enterotome in 

position. A stricture due to diverticulitis was 
ising intestinal obstruction, The colostomy was 

constructed so that the stricture was crushed with 
the spur in the blades of the enterotome. 


It is conceivable that local excision of one 
or more diverticula may be sufficient to free 
the colon completely from diverticulitis; but, 
as a general rule, this is only attainable by 
rese-tion of a length of bowel. In one of my 
pati‘nts with a mild degree of diverticulitis 
of te sigmoid and descending colon an in- 
fam natory stricture had developed in the 
sign vid colon. This was dealt with by the 
lorn ation of a colostomy near the stricture 
and -rushing it in the spur with an entero- 
tom (Fig. Il). However, although the ob- 
stru ive element has been eliminated she has 
com lained of increasing abdominal pain 
and enderness and now, after three years, 
she s awaiting a further operation. The 
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persistent and increasing symptoms during 
these years could have been avoided by a left 
hemi-colectomy at the time of the colostomy. 


For the treatment of a pericolic abscess 
due to diverticulitis Edwards (1948) advised 
limiting the operation to incision and drain- 
age. If a small fistula developed (as it often 
would) he suggested that this be left alone. 
Prolonged invalidity and a high recurrence 
rate are to be expected if surgery is conser- 
vative for this and other complications; and 
such recurrence may lead to fatalities later. 


TABLE 1 
RESECTION FOR DIVERTICULITIS 








No. of 


Type of Operation Cases 





| Resection and Sutured Anastomosis 
A. One Stage: 
(a) Left hemi-colectomy 
(b) Rectosigmoid _. 
(c) Sigmoid colon 


B. With prior colostomy: 
(a) Left hemi-colectomy 
(b) Rectosigmoid 
(c) Rectosigmoid 

vesico-colic fistula — 





and closure of 





Extended Paul-Mikulicz Excision 


Sigmoid colon - 





} 
| Resection and Terminal Colostomy 


| 
Sigmoid colon and rectum ... 











During the past five years 15 cases were 
encountered in which colonic resection was 
performed for diverticulitis, Table 1. These 
were cases in which the correct pre-operative 
diagnosis of diverticulitis had been made. 
In 4 of these patients operation was required 
because of intestinal obstruction. In 3 a 
vesico-colic fisula was present, and in 8 
resection was performed because of trouble- 
some and intractable diverticulitis although 
no complication had as yet developed. The 
oldest patient was 76 and the youngest 34. 
In 11 of the 15 the rectosigmoid or sigmoid 
colon was resected, and in 4 a left hemi- 
colectomy was performed. Fourteen of the 
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cases were not complicated by a malignancy, 
but in the other case the sigmoid colon and 
rectum were separately resected for obstruct- 
ing masses due to diverticulitis and carci- 
noma respectively. There were no deaths or 
important complications following these 
operations. All patients were discharged 


from hospital apparently cured of the diver- 
ticulitis. Six of these cases were at Sydney 


Hospital. 
LO ae, 
| 
| 
{ 
a 
/ 


yY 


FIG. IV. The four bowel ends were brought t 
the surface of the abdomen thus forming a spur 
colostomy and isolating the left half of the color 
Subsequently, the left half of the colon wa 
removed and the colostomy closed. 
FIG. Ill. The shaded area represents a_ peri- 
diverticulitis mass of the sigmoid colon. The 
transverse colon and the lower part of the sigmoid During the same five vears 5 other cases 
colon were divided at A and B. © ‘ : .? : p 3 
were encountered in which the diverticulitis 
was sufficiently severe to justify coloni: 
section, but in which it was not performe 
In one, operation was refused by the patie 


In each of the two cases of hemi-colectomy 
with prior colostomy laparotomy revealed an 
inflammatory mass in the sigmoid colon and 
diverticulitis extending up the descending 
colon. In each case the transverse and sig- 
moid colons were divided (Figs. III, 1V). A because of diabetes even though the pai 
had severe pain and diarrhoea and was 


despite a recto-vesical fistula. In anol 
operation was refused by the physi 


spur colostomy was formed and the two ends 
of the isolated left colon were brought to the responding to medical treatment. In 
surface. The colon was not removed at third case in which resection was nol 
this stage because of the multiplicity of in- formed although the diverticulitis was 
flammatory adhesions. After a month the ducing severe symptoms the patient was 
colostomy was closed, and then subsequently 79 and surgery was limited because o 
the left hemi-colectomy was performed. poor general condition to drainage 
pericolic abscess. In the fourth (age« 
In one of the two cases the mass had pro- surgery consisted of freeing of the adhe ons 
duced an acute intestinal obstruction. Figs. producing small bowel obstruction; ai | | 
V and VI show the results of the barium the fifth local treatment of a stricture « 
enema examination in the case without ob- sigmoid colon was carried out with re! 
struction before and after treatment by a left the obstruction; but, as mentioned ; 
hemi-colectomy in this fashion. resection could have given better result: 


in 
the 





— 
litis 

re- 
ned. 


ient 


FIG. V. 
had 
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Barium enema from a man of 63 who 
complained of severe abdominal pain and 


frequent bowel actions for many years. The 
descending and sigmoid colons were involved by 


the diverticulitis. 


TABLE 2 


CASES OF DIVERTICULITIS AT SYDNEY 


In 


patie? 


suffe 
age ( 
in 3 
the 1 
were 
years 
in ; 
lengt 
cases 
peric 
mate 


HOSPITAL 





Admissions Resections Average Age 





3 52.3 
(18 per cent.) 

15 
(32 per cent.) 











the five years period (1942-1947) 17 
ts were admitted to Sydney Hospital 


ing from diverticulitis with an average 


52.3 years and resection was performed 
ie. in 18 per cent.), whereas during 
xt five years (1948-1953) 47 patients 
idmitted with an average age of 60.8 
ind resection was performed in 15 (i.e. 
per cent.) (Table 2). The average 
of bowel resected in the two groups of 
was 15.5 cms. In both these five-year 
s males and females were approxi- 
equal in numbers. 


DIVERTICULITIS 


FIG. VI. Barium enema from the same case as 
Fig. V following a left hemi-colectomy. 


In these 64 patients a mass was palpable 
in the left iliac fossa in 7 and in the pelvis 
in 10. In most cases prior to operation this 
was considered to be a carcinoma of the 
colon or ovary. In 4 of the 64 patients a 
vesico-colic fistula was present. 


Among the 64 patients at Sydney Hospital 
there were 3 deaths due to:— 


(i) Perforation and general peritonitis 
15 days after a colostomy as the first 
step in the treatment of a vesico- 
colic fistula; 

(ii) perforation in a patient already suf- 
fering from cardiac failure: 


(iii) persistent haemorrhage. 


In the ten-year period (1939-1948) two 
hundred colonic resections were performed 
at the Mayo Clinic for diverticulitis, and are 
reported by Mayo and Blunt (1950). This 
is the largest published series in recent years. 
In 117 of the 200 an exteriorization pro- 
cedure was performed with 3 deaths, and in 
the other 83 a resection and sutured anasto- 
mosis was performed. In this latter group a 
preliminary or simultaneous colostomy was 
performed in 74 with 2 deaths, and in the 
remaining 9 no proximal stoma was con- 
structed and there were no deaths. Four 
patients died from peritonitis and in each a 
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stoma had been constructed proximal to the 
lesion, but none of these 4 cases had received 
any succinyl sulphathiazole or similar drug. 


The time for resection in diverticulitis 
depends partly on whether or not there is 
any indication that malignancy is or may be 
present, and the great difficulty is, of course, 
in being reasonably certain of this. It is 
undoubtedly better to operate at an unneces- 
sarily early stage in diverticulitis than to 
delay resection and to find a colonic carci- 
noma later. However, in a recent case one 
disadvantage of early operation in patients 
with a purely inflammatory mass was en- 
countered. 


Y 
ll 


FIG. VII. Spur colostomy in the transverse colon 

as the first stage in the treatment of a_ vesico- 

fistula. The peridiverticulitis mass_ is 
depicted by the sivaded area. 


colic 


A man aged 48 presented with an acute intestinal 
obstruction and it was not possible at the time of 
the colostomy to exteriorize the small mass in the 
rectosigmoid junction or to decide whether or not it 
contained a neoplasm. A few not obviously in- 
flamed diverticula were present in the sigmoid colon. 
A barium enema examination was not conclusive in 
eliminating a neoplasm. Accordingly, after waiting 
three weeks and after the administration of phthaly! 
sulphathiazole, etcetera, laparotomy was performed 
with the intention of resecting the mass. Unfortu- 
nately, at this second operation the pelvis was found 
to be full of what was apparently an inflammatory 
mass and resection was not attempted. After a 


further three months laparotomy was again p 
formed and on this occasion an anterior resect 
of the rectum was possible with an end to « 
anastomosis in the pelvis. The pathologist confirn 
the absence of malignancy. 


In the presence of acute intestinal . 
struction due to diverticulitis a proxin 
colostomy (usually in the transverse colo 
is probably the best general method of tre 
ment. However, a Paul-Mikulicz resecti 
will at once remove the affected portion 
the bowel and may provide relief of | 
obstruction. The number of operative stage 
is thus reduced from three to two; but, a 
general rule, the smaller and the more limi 
the operative procedure in the presence 
an acute intestinal obstruction the better. 
the time of the original colostomy in a ca 
with an acute intestinal obstruction due to 
diverticulitis the left side of the colon may, 
as mentioned above, be isolated in prepara- 
tion for a left hemi-colectomy, thus facilitat- 
ing the subsequent procedure. 


FIG. VIII. After excision of the involved port 

of the bowel together with the peridiverticu 

mass. The opening into the bladder has | 

closed and the omentum fixed in position betw 

the bowel and the bladder. The colostomy 

closed later when the suture lines in the bh 
and bladder were healed. 


According to various authors (H 
[1936], Poate [1941], et alii) diverti 
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is | e commonest cause of vesico-colic fistula; 
but while the diagnosis of the condition may 
be »bvious, treatment may be very difficult 
onc the fistula has become established. 
The efore, since resection of the involved 
por on of the bowel may now be performed 
wit! little risk, it is recommended at the 
tim: when symptoms of irritation of the 
bla der fist appear. 


IG. IX. Shaded area shows position of peri- 

diverticulitis mass of the sigmoid colon which 

involved the bladder and the terminal loop of 

ileum, and which was quite separate from the 
earcinoma of the rectum. 


In one of my four cases of vesico-colic 
fistula due to diverticulitis operation was 
refused by the patient. In two, as shown in 
Figs. VII and VIII, treatment consisted of 
colostomy and then, later, resection of the 
affected portion of the colon, reinforcement 
of the weak area in the bladder with omen- 
tum. and urethral catheter drainage. (Supra- 
pubic cystostomy was not performed.) 
Subsequently, the colostomy was closed and 
in ths two and three years since then there 
has | cen no indication of any recurrence of 
the { tula or any irritation of the bladder. 
In ce of these two cases barium flowed 
freel. from the rectum to the bladder. In 
the c her, no filling of the bladder occurred. 
In » y fourth case of vesico-colic fistula 
due |» diverticulitis there were two separate 
mass 3. The upper was situated in and 


around the sigmoid colon and contained the 
fistula into the bladder. This mass was due 
to diverticulitis whereas a lower mass was 
situated in the rectum, was not attached to 
the bladder, and was due to carcinoma (Fig. 
IX). At the first operation the sigmoid colon 
together with an involved loop of ileum was 
resected and the opening in the bladder closed 
about a suprapubic tube. The ileum was 
anastomosed to the caecum and the two ends 
of the large bowel were brought out to the 
anterior abdominal wall (Fig. X). Then, at 
the second operation three weeks later the 
rectum was excised as in the second stage of 


the Lahey procedure. 


0 (?* 


FIG. X. After the bowel was divided at the 
positions indicated by A, B, C and D in Fig. IX 
the peridiverticulitis mass was excised and the 
fistulous opening into the bladder closed. The 
ileum was anastomosed to the caecum and the two 
two ends of the large bowel were brought out to 
the surface of the abdomen. Later, the rectum 
was excised. 


SUMMARY 


The mortality and morbidity rates of 
colonic resections for carcinoma have been 
greatly reduced in recent years. A similar 
reduction is to be expected after colonic 
resections for non-malignant conditions. It 
is therefore concluded that the place of re- 
section should be considerably increased in 
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the treatment of patients with troublesome 
diverticulitis prior to their developing com- 
plications. If complications of diverticulitis 
do develop, resection is certainly indicated 
in most cases. 


Fifteen personal cases of colonic resection 
for diverticulitis are discussed, and reference 
is made to 64 patients with diverticulitis 
treated at Sydney Hospital. 
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RHABDOMYOSARCOMA 


By J. V. 


Department of Pathology, 


MOURS arising within skeletal muscle 

form a heterogeneous group; they in- 
cluie several distinct and well-recognized 
typ:s, together with other tumours whose 
exact classification is difficult. It is generally 
agreed that a proportion of these is properly 
termed rhabdomyosarcoma, but the extent 
and proper definition of this group is dis- 
puted. 


From the study of a series of primary 
muscle tumours, it was possible to separate 
10 which, it is considered, are of a distinct 
type and which merit the name rhabdomyo- 
sarcoma, defined as:— a tumour composed 
of cells which, in whole or in part, have 
some of the characteristics of striated muscle 
fibres. The clinical and pathological features 
of these 10 cases form the basis of this 
report. A survey of the literature is made 
and comparisons with previously recorded 
cases are drawn. 


In an attempt to clarify the status of 
rhabdomyosarcoma, a critical examination is 
made of the diagnosis and classification of 
primary muscle tumours and the question of 
what deductions regarding their origin and 
nature may fairly be drawn from the avail- 
able evidence is discussed. 


Historical note 

Cases of rhabdomyosarcoma, as defined 
above, may be found in the literature labelled 
thabdomyoma sarcomatodes (Cappell and 
Montgomery, 1937), myosarcoma, rhabdo- 
malignant rhabdomyoma and 
myoblastoma or myoblastoma 
Abrikisoff type IV (Howe and Warren, 
1944\; although some of these last were 
undoubtedly pleomorphic-celled sarcomata 
other; were almost certainly rhabdomyo- 
sarco nata. 


myoma or 
malignant 


Th» first recorded case is probably that of 
Web: (1854), who described a_ nodule, 
whic! recurred after removal, in the tongue 
of a young man. Though not regarded by 
him .s a tumour, it would appear from his 
descr ption to be a rhabdomyosarcoma. Of 


OF SKELETAL MUSCLE 


HURLEY 
University of Melbourne 


many subsequent reports, advances toward 
the understanding of these tumours have 
been made by Wolbach (1928 a and b). who 
gives considerable detail regarding the 
development of fibrils and striations in the 
malignant muscle cell; MacCallum (1933) 
who reports 2 cases with mitoses and cross- 
striations present simultaneously in tumour 
cells; Rakov (1937) who reports 17 intra- 
muscular tumours, 6 of which had definite 
cross-striations; De and Tribedi (1940), with 
14 cases including 7 definite rhabdomyo- 
sarcomata, and Stout (1946), who has col- 
lected and surveyed all the cases available at 
that date and adds 14 of his own to make a 
total of 121. Stout’s paper will be used as a 
basis of comparison with the new cases to be 
described. 


Photograph of tumour removed from 
Cut surface shows areas of haemorrhage 
and necrosis. 


FIG. I. 
Case 1. 


Since 1946 additional cases have been re- 
ported by Viets and Wittenborg (1945), 
Childs (1949, 2 cases), Thompson (1951), 
Palumbo et alii (1950), Jean (1951), Ducu- 
ing et alii (1952, 5 cases) and Moore (1949, 
4 cases). Furthermore, Stobbe and Dargeon 
(1950) review 15 cases of embryonal rhabdo- 
myosarcoma in children which appear to 
come under the definition adopted in this 
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paper. The 2 cases of Hirsch (1929, 1931) 
which are undoubted rhabdomyosarcomata 
were overlooked by Stout (1946). 


Including all the above and the 10 cases 
described in this paper but excluding the 
doubtful cases of Howe and Warren (1944) 
mentioned above, the total becomes 163. 


The large series of JOnsson (1938), Stout 
and the 10 cases in this paper make it certain 
that these tumours are more common than 
many statements in the literature would sug- 


gest. 
Clinical and pathological material 

All primary tumours occurring in skeletal 
muscle in the main Melbourne Teaching 
Hospitals during the last twenty years have 
been reviewed and also the material available 
in the Department of Pathology, University 
of Melbourne. In addition private records 
and specimens have been made available by 
several senior colleagues. 

Of the tumours studied the 10 cases listed 
in the Table are regarded as rhabdomyo- 
sarcomata. With the aid of the Cancer 
Registry of Victoria and the Almoner’s 
Department, the Royal Melbourne Hospital, 


the subsequent history of these patients has’ 


been determined as far as possible; the infor- 
mation obtained is also contained in the 


Table. 


Age incidence 

Apart from one case in a boy of 21 months 
no tumour occurs before the end of the fourth 
decade and the majority of patients is con- 
siderably older. This is in agreement with 
Stout’s finding that, although the age in- 
cidence shows a wide spread, the mean is in 
the fifth and sixth decades. Willis (1948), 
however, states “most sarcomata in which 
undoubted cross-striations are visible are 
from young subjects.” 

It cannot be determined from Stout's 
(1946) collected series at what age tumours 
with clear cross-striations occurred, but in 
his own cases they were seen at ages from 
15-69 years; MacCallum’s (1933) cases oc- 
curred at 59 and 70 years, Child’s (1949) 
with undoubted striations at 62 and 72 years 
respectively, and similar cases in this series 
are all in the middle-aged or elderly. 

Thus the occurrence of tumours with clear- 
cut striations in elderly adults is beyond 
question. 
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Sex incidence 

There are 5 males and 5 females in 
present series. Stout records 62 males 
52 females, so there is no great sex differ: 
in incidence. 


FIG. Il. Photograph of sagittal section of thi 

amputated from Case 8. Note encapsulat 

recurrent tumour containing a large area 

haemorrhage in the substance of quadric 
femoris. 


Trauma 

In 2 cases of this series a history of tr 
was given. In one (Case 3) the site o 
tumour had been injured twenty-five 
previously and in another (Case 2), a ' 
injury to the foot preceded a tumour 
upper end of the leg. Stout records 
history of trauma in 11.5 per cent. of 
but doubts that it plays a significant p 
the aetiology of these tumours. 


In one instance (Case 10), a small 
present for six months, increased very 1 
in size following surgical  incisio: 
reached huge proportions in six weeks. 
ference plus, perhaps, introduced in! 
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thus greatly accelerate the growth of 


m 
th -e tumours. 


Si, as and symptoms 

1 every case the first symptom was the 
fin ing of a lump or swelling. In 2 cases 
pa i of a shooting character began about the 
sar e time and in 2 others some dull pain 
occ wrred later. 


out records tumour as the only symptom 
in 08.5 per cent. of cases. 


ln all but one case the known duration of 
the tumour, before advice was sought, was 
from a few weeks to a few months. In 
Case 6 a tumour had been noticed for five or 
six vears. A few similar cases are recorded 
by Stout. In one case it is claimed fifty 
vears elapsed before excision, which was 
followed by local recurrence. 


Location of tumours 

Five tumours are in the upper limb and 
5 in the lower. In 7 cases the tumour 
apparently arose intramuscularly, one first 
appeared subcutaneously before extensively 
involving calf muscles and 2 were closely 
attached to the fascia covering muscles, but 
not invading muscle. Stout lists 52 tumours 
in the lower limb, 31 in the trunk and 17 in 
the upper limb, so this series has an undue 
number of cases in the upper limb. 


Vacroscopic appearance 

The tumours vary in size depending on 
their rate of growth and the time between 
the inception and observation of the tumour. 


” 


The largest tumour was 34” in diameter 
after removal but another, in which biopsy 
only was performed, was described as 4” x 


\" x 2" with superficial fungation (Cage 10). 


In general the tumours are irregularly 
ove’ but may be considerably moulded by 
surreunding tissues. They appear well cir- 
cums ‘ribed with a definite fibrous capsule 
over a part at least of the tumour. In 2 
cases this capsule was of considerable thick- 
ness. Microscopic examination shows this en- 
caps: ation to be only apparent and tumour 
cell nfiltration can be demonstrated well 
beyo d the capsule in all cases in which 
surre ‘nding normal tissue is available. 


FIG. III. Photomicrograph of a section of the 

tumour removed in Case 1 showing pleomorphic 

structure with “‘tandem” and giant cells. (x 150). 

Inset: Two cells from a section of the same 

tumou. showing longitudinal fibrils and irregular 

cross-striations. (x 350). Stained Heidenhain’s 
iron haematoxylin. 


The tumours are firm, somewhat elastic 
and none feels as hard and solid as hard 
fibromata or some fibrosarcomata. In 
several, considerable areas of necrosis and 
haemorrhage have led to local softening of 
the tumour. In Case 5, this has proceeded 
to such a degree that, at operation, much 
semi-fluid necrotic material escaped, leaving 
a ragged cyst in the middle of a soft fleshy 
tumour. 


In colour the cut surface varies from 
white to cream, but yellow areas of necrosis 
and areas of haemorrhage may give a very 
variegated picture. In one instance (Case 2) 
large mucoid areas were present. 


In most cases, arising intramuscularly, the 
tumour lies wholly within the muscle sheath 
but in Case 6 a well-circumscribed nodule }" 
in diameter lay in the subcutaneous tissue, 
continuous with the main tumour mass. In 
another (Case 2) local spread had involved 


neighbouring muscles. 


All the above features have been seen in 
cases other than rhabdomyosarcoma, which 
appears to possess no unique macroscopic 
characteristics. 
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Histological appearances 

The tumours show considerable variation 
from one to another and sometimes between 
different areas of the one tumour. All can 
be generally described as pleomorphic-cell 
sarcomata, exhibiting wide variation in cell 
size and shape and containing numbers of 
giant cells. Such giant cells in a_pleo- 
morphic-cell sarcoma should always lead to 
a careful search for longitudinal fibrils or 
cross-striations. 


The principal cell types are:— 

1. Round cells: 10-12 4 in diameter with 
a distinct rim of cytoplasm around the 
nucleus. 


Spindle cells: These vary from short, 
plump cells to elongated cells up to 
60 in length. Many of the longer 
cells have blunt or rounded ends in 
contrast to the tapered extremity of 
fibroblasts. These cells are often de- 
scribed as “strap” cells. 


Droplet or “racquet” cells: Shaped 
like a tear drop, with the nucleus in 


the thick end. The tail is of variable 


length and may be bifurcate. 


Tandem cells: Similar to the larger 
spindle cells, with 2 or 3 nuclei along 
axis of the cell. 

Giant cells: These show all gradations 
from tandem cells to large irregularly 
circular cells up to 60, in diameter. 
Nuclei are from 2-12 in number, 
usually clumped in the middle of the 
cell, but may be located peripherally. 


The nuclei are similar in all cell forms. 
They are large and usually oval, possess a 
nuclear membrane and _ contain 
deeply-staining chromatin in a_ vesicular 
arrangement. One or two nucleoli may be 
present and mitotic figures occur in moderate 
numbers. 


distinct 


The cytoplasm is deeply acidophylic in 
both small and giant cells and is homo- 
geneous when stained with eosin. Vacuoles 
are present in some of the giant cells. 


Striations and fibrils are not visible in 
haematoxylin and eosin preparations and 
well-differentiated Heidenhain’s haematoxylin 


or phosphotungstic acid-haematoxylin ste »- 
ing is needed to demonstrate them. F) +» 
then long and careful search under bh +} 
magnification may be required to find the 


The longitudinal fibrils appear as | ne 
lines running the length of strap or tandem 
cells, or as more irregular lines in the gi. 


FIG. IV. Photomicrograph of a section of ti 

tumour removed from Case 6 showing its gener 

structure and the fibrous capsule between it and 
normal muscle. (x 75) 


Cross-striations rarely present the regula 
appearance seen in normal muscle. The 
striations commonly reach only a portion of 
the distance across a cell and are irregulat 
in arrangement. They may be found in 
either giant cells or strap cells. 


fibrils are 


In this series longitudinal 
] 


present in 8 cases and cross-striations in 
of the 10 tumours studied. 


Special care must be taken to distinguish 
included muscle fibres from tumour cel!s in 
the search for striations. 


In no case has the co-existence of + 
striations and mitosis in a tumour cell, a 
by MacCallum (1933), been encounte: 


Intercellular material varies in dif 
areas. It may be slight in amount wit! 
thin-walled blood vessels separating | 
of tumour cells, but in other parts a 
number of collagenous fibres are p! 
usually in spindle-celled areas. Ma: 
these areas closely resemble fibrosarc« 
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\ useful subdivision of the group of 
tum urs is possible, but two tumours show 
spec il features :— 

|. Case 9: In contrast to the majority no 

trace of encapsulation is seen, the 
tumour cells infiltrating widely among 
intact muscle fibres. The cells are of 
relatively small size, but occasional 
siant cells with three to four nuclei 
are present. No intercellular fibres 
can be seen. Clear cross-striations are 
present in some of the smaller cells. 

Case 8: The only case in a child in 
this series. This tumour is less pleo- 
morphic than the others. The pre- 
dominant cell is an oval or spindle 
cell of moderate size and giant cells 
are small and few in number. Inter- 
cellular fibrils are not prominent. 
Longitudinal fibrils but not  cross- 
striations are present. A thick fibrous 
‘apsule surrounds the tumour but 
infiltration of tumour cells through it 
into surrounding muscle has occurred. 


This corresponds closely with the tumours 
described by Stobbe and Dargeon (1950) in 
the cervical region of children and called 
embryonal rhabdomyosarcoma. It does not 
appear to be a type distinct from the tumours 
found in adults but the variation in form 
ven in this case seems to be common in 


hildren. 


lreatment and subsequent course 


The methods of treatment employed and 
their results are contained in the Table. 


Follow-up records are available for 8 of 

The outstanding feature of these 
period of long survival without re- 
e shown by 3 patients —three years, 

ind a half years and eight years in 
7 and 2 respectively. 


10 cases, 
is the 
curren 
seven 
Cases 


In Siout’s 123 cases only 4 are listed as 
more than five years without re- 
but others survived up to eleven 
years and one for fifty years, with the tumour 


surviving 


Curren« e 


esent. It seems more than usual 
must be used in claiming a cure for 
mours, but these 3 cases suggest that 
ure in which so many isolated cases 
rded may give an unduly pessimistic 
the behaviour of these tumours. 


stil] | 
caution 
these t 
a liter 
are rec 
idea of 

Wit! 


are of 


treatment two features 


regard to 
First, recurrence of 


pecial interest. 
4, 


the tumour followed local removal in 3 
cases; one (Case 8) was a rapidly growing 
tumour which soon terminated fatally with 
generalized metastases, and in one other 
(Case 4) the operation notes suggest only a 
very limited local removal was performed. 
This patient is still alive with a large tumour 
mass present, but no evidence of more distant 
spread two and a half years after operation. 


Stout (1946) records local recurrence in 
66 of 108 cases in which curative treatment 
was attempted. This behaviour, together with 
the almost universal histological evidence of 
spread beyond the macroscopic limits of 
growth, makes wide removal of surrounding 
tissue an essential of rational treatment. 


The second feature, however — that all 3 
cases of long-term survival followed wide 
local excision, combined in one case with a 
radium implant and in another with deep 
X-ray therapy—suggests such local removal 
of tissue is sufficient, at least in some cases, if 
adequately performed and amputation is not 
essential. Of Stout’s 4 long-term “cures,” 
one was treated by primary amputation, one 
by local excision, one by local excision com- 
bined with radiotherapy and one by local 
excision plus radiotherapy plus excision of 
two subsequent recurrences. The evidence 
is thus too slight for any sure conclusion to 
be drawn, but the clinical and pathological 
features both suggest that the rational treat- 
ment is local excision with a wide margin of 
normal tissue, but not amputation unless 
adequate excision be otherwise impossible on 
anatomical grounds. 


With regard to radiotherapy few 
clusions of value can be drawn from 
series. In no case did the tumour 
clear-cut, rapid response to irradiation and 
its value, as an aid to surgery, can only be 
conjectured. 

Stout (1946) records 12 cases in which it 
was used as the sole mode of treatment with 
no successful results and doubts its value 
when applied  post-operatively. JOnsson 
(1938) doubts its value, but Moore (1949) 
has demonstrated definite but short local 
regression of metastases in 3 of 4 cases, con- 
firmed by the presence of tissue destruction 
microscopically in one case. 


con- 
this 
show 


Thus radiotherapy may be of assistance in 
treatment but there is no evidence that it is 
an adequate substitute for surgery. 
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TABLE SHOWING GENERAL FEATURES OF CASES OF RHABDOMYOSARCOMA 
OF SKELETAL MUSCLE 





, Macroscopic Histology | . Subseque 

Site of Lesion Duration Dem LF. CS. Treatment yam 
Surface of 1 month Ovoid and encap- t Local excision Alive witho 
brachioradialis sulated—4 « 3 cm plus deep X-ray recurrence a 
therapy 3 years 


Irregularly ovoid ' Local excision Alive witho 
5-5 x 4 cm.—in including upper recurrence 
filtrating surroun third of fibula 8 years 
ding muscles 

large mucoid areas 

on cut surface 


Peroneus longus | 8 months 


Brachialis 1 month Ovoid 10 = 8 em Local excision Unknown 


growing small areas of 
rapidly degeneration on 
cut surface 


Irregularly ovoid } Local excision Local recur 
12 x 10 em., with (little surround- 2 months la 
no distinct capsule ing tissue re- Large recurr 
moved) plus deep mass still pr 
X-ray therapy. after 24 yea 
Amputation advised 
and refused 


Vastus medialis | 3 weeks 


8 cm. Local excision Death in 51 
with clinic 
pulmonary 
metastasis 
autopsy 


Peroneus longus I month | Ovoid 10 
infiltrating 
surrounding muscles. 
Considerable central 
softening and 

necrosis 


Biceps and 7x5x4cm : Local excision Local recur 

triceps brachii intra-muscular 12 months 
with discrete spread No further 
1 cm. diameter into treatment 
subcutaneous fat 


Surface biceps 5 months | Oval firm mass Local excision plus Alive with« 
brachii 3 cm. diameter on radium implant recurrence 
surface Of muscle 7k years 
and not attached to 
skin 


6 weeks Ovoid mass with Local excision. Death 4 n 
apparent capsule Recurrence 5 after recurt 
months later treated | with radio 

by amputation plus | pulmonary 

deep X-ray therapy metastases 
No autops) 


21 Quadriceps 
months | femoris growing 
rapidly 


Muscles of arm growing Infiltrating muscles Local excision Unknow: 
rapidly of the arm 


Calt 7 months | Small nodule in Incision caused in 6 Death wit 
subcutaneous tissue weeks huge fungating | months, ex 
mass 9x 8x 5 cm. period ur 
involving calf 
muscles. Amputation 
advised and refused 








L.F. = Longitudinal fibrils; C.S. = Cross striations 


DiIscUSSION essential preliminary to a discussio 
series of cases. 


Study of the extensive literature of 
tumours is made more difficult and confusing The definition of rhabdomyo: 
than it need by the wide variations of termi- adopted in this report is “a tumov com 
nology and classification used by different posed of cells which in whole or part 
In many cases the names are used have some of the characteristics of ‘riated 


to imply definite theories as to the mode or muscle fibres.” This is a purely hist ogica! 


coma 


authors. 


site of origin of the tumours being studied. definition—that is to say, a tui ur 
These features are very well shown in the classified by its appearance, with nc regaré 
case of tumours of striated muscle and a_ to any theory as to its origin. Ir this !! 
clear definition of all terms used is an_ differs from that of Stout (1946) wh: defines 





urrence 
later 





of a 


coma 
com- 
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riated 
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yur is 
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tha domyosarcoma as “made up of cells, 
whi h in whole or in part, have some of the 
cha acteristics of rhabdomyoblasts.” It is 
not juite clear what Stout means by rhabdo- 
my slast. The many cell forms seen in 
thes: pleomorphic tumours he describes as 
diff rent varieties of “rhabdomyoblastic 
cell. ” but does not refer to the description 
of t1e embryonic precursor of the striated 
mus le fibre—the cell properly called a 
rhal domyoblast. 


V. Higher power photomicrograph of the 
‘tion shown in Fig. IV. Many spindle and 
» cells and occasional giant cells are present. 
0). Inset: Cell from a_ section of the 
tumour showing longitudinal fibrils and 
complete cross-striations. (x 350). Stained 
Heidenhain’s iron haematoxylin. 


ding to the usual account of embryo- 
logica development (Keith, 1948), it is only 
at a ‘omparatively late stage that the cells 
giving rise to muscle fibres acquire striations 
and b come distinguishable from other con- 
nectiv - tissue cells. So much is this the case 
that 1 igration of cells from the primitive 
myotc nes to form the musculature of the 
limbs and body wall is unproven in man, 


but may only be assumed from comparative 
embryology. As there is no record of late 
stage myoblasts with striations ever having 
been found in adult tissue and as they are 
only distinguishable by the presence of 
striations, which are equally characteristic of 
adult muscle fibres, it is an unwarranted 
assumption that these tumours are of truly 
embryological nature to define them in terms 
of rhabdomyoblasts. The tumours should be 
defined by reference to the adult tissue most 
closely resembled if histological appearance 
be the basis of classification and less typical 
cell forms regarded as due to anaplasia and 
not identical with, or necessarily similar in 
appearance to, the embryonic precursors of 
muscle fibres. 


FIG. VI. Photomicrograph of a section of the 


tumour removed from Case 5 showing two giant 


cells and a “racquet” cell. Small vacuoles are 
present in one giant cell. (x 350) 


As Stout (1946) points out, all tumours of 
this type are at least potentially malignant 
and are thus properly termed rhabdomyosar- 
coma. If an innocent tumour resembling 
muscle did occur it should be called rhabdo- 
myoma, not myoblastoma, as it has been by 
some authors. The tumour usually called 
myoblastoma, an innocent lesion of the skin, 
tongue and other sites, is clearly a different 
entity. Its origin and nature are far from 
clear and will not be considered here, but 
it is quite apparent that myoblastoma is a 
complete misnomer (Willis, 1948; Gray and 
Gruenfeld, 1937). 
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In assessing the resemblance of tumour 
cells to striated muscle fibres, the points to 
be considered are:— 

(1) a pleomorphic growth, with at least 

a proportion of cells having abundant 
acidophil cytoplasm; 


the presence of “strap” and “racquet” 


cells; 

the presence of multi-nucleate giant 
cells; 

the demonstration of longitudinal 
fibrils or cross-striations in some of 
the tumour cells. 


Photomicrograph of a section of the 
from Case 2. Several multi- 
cells are prominent. (x 150). 
showing incomplete cross- 
of the same tumour. 
acid haema- 


FIG. VII. 


tumour removed 
nucleate giant 
Inset: “‘Racquet” cel! 
striations from a_ section 
(x 350). Stained phosphotungstic 
toxylin. 


If all these criteria be present, a certain 
diagnosis can be made, but in the absence of 
fibrils or striations differences of opinion 
arise. Most authorities who have studied a 
number of these tumours are convinced that 
their microscopic appearance is sufficiently 
characteristic to enable their identification in 
the absence of longitudinal fibrils or cross- 
striations (Stout, 1946; Ewing, 1940; Jons- 
son, 1938; Stobbe and Dargeon, 1950). Some 
authors however, notably Willis (1948), in- 
sist that unless distinct cross-striations can be 
found, the muscular nature of the tumour 
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cannot be affirmed with certainty.  ( m. 
parison of the cases reported here with th. 
larger series of intramuscular tumours { om 
which they have been selected leads the 
author to strongly support the majc rity 
opinion, 


Photomicrograph of a section of 
from Case 9 showing tum 
cells infiltrating widely between  well-preser 
muscle fibres. (x75). Inset: Cell from anot! 
section of the same tumour with well devel 
cross-striations. (x 1350). Stained Heidenha 
iron haematoxylin. 


FIG. VIII. 
tumour removed 


It is very striking however, how diliicult 
it is to find striations in these tumours and 
in what a small proportion of cells they may 
be seen even when their presence is demon- 
strated. Therefore it is of interest to er juire 
under what circumstances visible stri: tions 
may be lost from muscle fibres. \ usclt 
regeneration after injury has been \ del) 
studied and disagreement exists as the 
details of this process. All agree h« ever 
that the last feature to reappear in the ‘bres 
is cross-striation (see Forbus [192( and 
Millar [1934] for a survey of the liter. ure). 
The most elegant demonstration is | it ol 
Speidel (1938), who followed the re: ‘nera- 
tion of the tail of a living tadpole by -erial 
photography and concluded “the last + ge 0! 
repair is the appearance of Q, J & Z« cs. 
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S nilar conclusions were found in the tis- 
sue culture studies of Pogogeff and Murray 
(19 5) on regeneration of rat muscle, who 
four | longitudinal fibrils on the fourteenth 
day and spontaneous contractions on the 
sixte-nth, but cross-striations did not appear 
unti the eighteenth day and even then 
were “elusive, many cells showing no cross- 
stria ions even when contracting.” 


Tus striations may readily be lost during 
both regeneration of muscle and its tissue 
culture, so the difficulty of locating them in 
tumours need cause little surprise and might 
even have been anticipated. 


Origin of rhabdomyosarcoma 


It has already been stated that these 
tumours can only be identified by their histo- 
logical appearance, which forms the rational 
basis for their classification. This is in fact 
the method used by all authors, although 
often not fully acknowledged as such. It 
follows that any identification of the cells 
of origin of these tumours can only be a 
presumption, but this point has not been 
realized and indeed has been denied, by some 
authorities. Thus Willis (1948) states “the 
occasional occurrence of pleomorphic-celled 
sarcomas of skeletal muscle in adults, with 
definite striation of their cells, makes it im- 
possible to deny that mature muscle fibres 
may sometimes give rise to tumours.” This, 
of course, is true only if, in addition, one of 
two things is assumed :— 


(1) of the adult connective tissues only 
muscle fibres can give rise to striated 
cells; or 


(2) no undifferentiated embryonic cells 
are present in the region of adult 
muscle. 


The first possibility may well be true, but 
has certainly never been proven. On the 
contrary the trend of recent work has been 
to emphasize that the potentialities for 
differentiation possessed by adult cells are 
much wider than was formerly supposed. 
These potentialities have recently been  re- 
viewe in relation to another group of 
tumo: s, the malignant synoviomata by King 
(195: and by Harkness (1952). That such 
conne tive tissue metaplasia may extend to 
the fc mation of muscle fibres under suitable 
cireur stances becomes more likely following 


embryological evidence that limb and body- 
wall muscles differentiate in situ from the 
general mass of mesenchyme, rather than 
arising by migration from the paraxial 
myotomes. This has been proven for am- 
phibia by Katznelson (1934), but in man 
and vertebrates early muscle development 
remains largely speculative (Keith, 1948). 


The second possibility, that of origin from 
embryonic rests, has been suggested from 
time to time; Rakov (1937) and Willis 
(1948) favour this origin for a majority of 
these tumours. The evidence for this view 
largely depends on:— 


(L) the supposed youth of the majority of 
cases; 


(2) the rarity of rhabdomyosarcoma of 
muscle as compared with its occur- 
rence in sites where muscle is nor- 
mally absent or scanty—for example, 
the palate, urogenital tract or sper- 
matic cord. 


FIG. IX. Photograph of tumour removed from 

Case 6 showing ovoid mass in the muscles of the 

arm with localized extension into the overlying 
subcutaneous tissue 


The first reason is not borne out by the 
cases recorded in the literature or in this 
series. Even if cross-striations are insisted on 
for diagnosis, the majority of cases occur in 
the middle-aged and elderly, not in the young 
(Stout, 1946; Childs, 1949; MacCallum, 
1933). 


The second reason is hardly valid. Far 
too many factors, many unknown or ill- 
understood, are concerned in the relative 
incidence of tumours in different sites to 
permit such a conclusion: compare, for 
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example, the frequency of carcinoma of the 
stomach and small bowel or uterus and 
Fallopian tube. Further, of course, as Willis 
admits, many tumours arising in muscle may, 
by anaplasia, have lost any specific dis- 
tinguishing features, so the real incidence of 
tumours, possibly arising from muscle fibres, 
is quite impossible to determine. If all 
tumours arising in muscle are considered 
they are not uncommon compared with other 
connective tissue tumours. 


These reasons aside, the embryological 
nature of these tumours cannot be accepted 
following the demonstration that injection 
of 1.2.5.6. dibenzanthracene or benzpyrene 
into rat muscle produces sarcomata, a high 
proportion of which are histologically 
rhabdomyosarcoma, from which a_ protein 
identified as myosin has been extracted 
(Miller et alii, 19508). Such production 
of tumours, apparently, is independent of the 
site of the muscle injected (Miller et alii, 
19504; review of the literature). Thus, if 
these tumours arise from “embryonic” cells, 
or “cell rests,” these must be co-extensive 


with muscle fibres—that is, all muscle fibres. 


must be potentially myoblasts. This aspect 
of the cell rest theory is fully discussed by 
King (1948). 


None of the above evidence reduces the 
possibility that these tumours may arise from 
adult muscle fibres. The recent work of 
Le Gros Clark (1946), revealing unsuspected 
capacities for regeneration of adult muscle 
fibres, may make such an origin more likely, 
but the important point is that it remains an 
assumption. These tumours are separated 
by their appearance and facts of pathological 
or clinical value may be obtained by com- 
parison of their behaviour with other tumour 
groups. Any conclusions drawn are quite 
independent of speculations as to their 
origin. 


SUMMARY 


1. A series of 10 cases of rhabdomyosarcoma 
occurring in skeletal muscles is recorded. 


Their macroscopic and histological 
characters are described. Longitudinal 
fibrils were present in 8 cases and cross- 
striations in 5. 


Clinical features and results of treatn nt 
are listed and three long-term survi 
without recurrence are recorded. 


Wide surgical excision, not necessa 
involving amputation, is the basis 
rational treatment. Radiotherapy 
only a slight effect on these tumours 


The definition of rhabdomyosarcom 
discussed. These tumours are class 
on a histological not a histogenetic })asi 
and their recognition is possible in 
absence of longitudinal fibrils or c: 
striations. 
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EXTRADURAL HAEMATOMA IN A HAEMOPHILIC CHILD 
(COMPLICATED BY DIABETES INSIPIDUS) 


By KennetH G. JAMIESON 
Alfred Hospital, Melbourne 


HE responsibility for the management of 

acute surgical conditions arising in the 
haemophilic patient is one that is encountered 
but rarely. This is indeed fortunate, for 
there are few conditions that can so sorely 
try the surgeon and so completely invalidate 
normal surgical technique. It has long been 
recognized that both intercurrent disease and 
traumatic lesions are best managed conserva- 
tively, and that major intervention by opera- 
tion should be undertaken only when it is 
considered absolutely necessary as a_life- 
saving procedure. Even the extraction of 
teeth requires careful preparation of the 
patient, and the use of special measures to 
achieve haemostasis. In the case of major 


surgical procedures, the number of successful 
operations recorded in the literature is small. 


The commonest accidents which may be- 
fall the haemophilic patient are those cuts, 
scratches, bruises, and haemorrhages from 
mucous membranes (especially epistaxis) 
which appear trivial but may well suffice to 
cause death. Of internal haemorrhages, the 
most common are haemarthrosis, muscle 
haematoma and retroperitoneal haematoma. 
All authors are agreed that neurological com- 
plications of haemophilia are rare indeed. 
Reviewing the literature in 1911, Bullock and 
Fildes collected 19 cases with neurological 
complications including only 14 cases of 
intracranial haemorrhage—a small total for 
the century that had passed since the first 
description of haemophilia in 1803. Seddons 
(1930) could add no further case of intra- 
cranial bleeding. Baer, Goldburgh and 
Pearlstone (1943) reported a case of recur- 
rent subarachnoid haemorrhage terminating 
with fatal subdural haematoma, and Aggeler 
and Lucia (1944) collected a total of 32 
cases with neurological complications and 
added one of their own. More recently, 
Schiller, Neligan and Budtz-Olsen (1948) 
reported a case of spinal subdural haemorr- 
hage, and brought the collected total of 
neurological complications of haemophilia 


to less than 50 cases. Not all of these ¢ ases 
were of intracranial haemorrhage, anc of 
these the majority were intracerebral, -ub- 
arachnoid, or subdural haemorrhage.  \ot 
all of the case records have been available 
to me, but it would appear that intracranial 
extradural haematoma in haemophilia is 
very rare, and a successful outcome is less 
common still. 


A case is therefore reported as being of 
peculiar interest because of its rarity, and as 
an example of successful major surgery in 
haemophilia. The occurence of the complica- 
tion of diabetes insipidus is also of interest. 
and the case forms an admirable basis fo: 
a discussion of the available methods for 
securing haemostasis in intracranial surgery. 

Case REPORT 
the 


G.N., a boy aged 6 years, was admitted to 
1953 


Alfred Hospital, Melbourne, on 15th April. 
His previous history was that at the age of 9 months 
he had developed a haematoma on the forelead, 
and since then had bled freely from minor wounds 
and had suffered repeatedly from severe epistaxis 
retroperitoneal haematoma, muscle haematoma and 
haemarthrosis of both knee joints. These conditions 
had occasioned frequent admission to hospital! for 
blood transfusion and other treatment. 


There is no family history of any haemorr! 
He has four brothers, aged 16, 14, 9 and 


now 


diathesis. 
8 years respectively, all of whom are well and 
no tendency to abnormal bleeding. There are also 
three sisters. 


His present illness had begun on 27th Mareh, 


with the onset of abdominal pain—in the left 
abdominal quadrant and in the loin—and von 
for which he was admitted to another hospi 
30th March. A_ retroperitoneal haematom: was 
diagnosed , and the pain subsided in the subs: vent 
five days. On Ist April, epistaxis commence: and 
required the transfusion of blood. On 3rd_ \pril. 
when he was about to be discharged fron that 
hospital, he fell from his cot on to his face. the 
next few days he developed an enormous haer toma 
involving the right cheek and the right side { the 
neck, and on 8th April, he commenced bleedin from 
the lower gingival margin. Haemoglobin esti ation 
then gave a reading of 30 per cent. Ad_nalin 
packing, Oxycel gauze, Ausven snake veno: and 


yper 
ing. 


on 
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toy cal thrombin applied locally were without sig- 
nif ant effect, and blood transfusions totalling 10 
pir s in the succeeding seven days neither arrested 
the haemorrhage nor raised the haemoglobin value, 
exc pt transiently. He was then transferred to the 
{li ed Hospital for direct blood transfusion, and 
for further investigation by members of the Baker 
Me ical Research Institute. He was admitted under 
the -are of Dr. John McLean, and Dr. Ronald Sawers 
unc ‘rtook the general treatment of the haemophilia. 


r some three or four days before transfer, the 
pati nt had become increasingly drowsy. His pupils 
had dilated—the right more than the left, his right 
eye had become more prominent, and he had been 
driuking copiously and passing large amounts of 
very dilute urine. 


Examination showed him to be stuporose, rousing 
when stimulated and then asking for a drink of 
water. There was extreme pallor, and a_ large 
haematoma involved the right side of the face and 
neck. and extended to the temporal and retromastoid 
regions. The lower gum was covered with fresh, 
friable blood clot near the incisor teeth. There was 
some tenderness in the left upper abdominal quad- 
rant, but the spleen was impalpable (it had been 
palpable earlier, presumably displaced by the retro- 
peritoneal haematoma). Numerous old transfusion 
wounds, and disorganised knee joints bore testimony 
of his previous accidents. 


The right eye was strongly proptosed, and the 

intra-ocular tension was high. Gross papilloedema 
was present in both fundi. The right pupil was fully 
dilated and fixed, the left widely dilated but still 
reacting sluggishly to light. The right globe was 
central and immobile—a complete ophthalmoplegia 
-whilst the left was rotated strongly inward and 
slightly upward. Testing of the movements of the 
left eye showed a combined trochlear and abducens 
palsy. There was no facial weakness, nor any 
apparent paresis of the limbs. The tendon reflexes 
were active and equal on the two sides, the super- 
ficial abdominal reflexes were absent on the left, 
and the left plantar reflex was extensor whilst the 
right gave a normal flexor response. 


X-ray examination of the skull showed no fracture. 
The haemoglobin reading was 28 per cent. Urine 
examination showed a specific gravity of 1.001, and 
over the first fourteen days in hospital the average 
daily output was 105 fluid ounces whilst the maximal 
specific gravity reading was 1.003. He passed a 
fairly large melaena stool. 


A diagnosis was made of space-occupying intra- 
cranial haemorrhage, a subdural site being thought 
most likely. But in view of the gross cranial nerve 
lesions, the diabetes insipidus, and the aetiological 
facto. an associated intracerebral or brain-stem 
haem rrhage was suspected, and the prognosis 
appe: ed extremely grave. However, it was decided, 
upon the advice of Mr. H. C. Trumble, that opera- 
tion ould be undertaken. , 


Un ‘er endotracheal trilene anaesthesia adminis- 
tered by Dr. Robert Gray, a right temporal burrhole 
was ade anterior to and above the right ear. An 
extra ural haematoma, two centimetres deep, was 


Z 


encountered. The bone opening was considerably 
enlarged, and much dark, friable clot was removed. 
This clot extended anteriorly to the line of the 
middle meningeal artery, which had not been 
stripped from the bone. Inferiorly and medially it 
extended beyond the foramen spinosum to the region 
of the trigeminal cave, and along the petrous ridge. 
The superior extent was to the highest level of the 
temporal crest, and the posterior limit could not be 
seen. A further burrhole was then made in the 
right occipital region overlying the transverse sinus, 
and was enlarged to expose further clot of the same 
depth extending superiorly to the midline above the 
confluence of the sinuses, and down the midline 
posteriorly to the foramen magnum. Anteriorly, the 
whole petrous ridge, the internal auditory meatus 
and the jugular foramen were exposed. 


All loose and readily detachable clot was now 
removed, but a thin, firmly adherent film on the 
dura was left undisturbed. Some few bleeding 
points were readily sealed with the coagulating 
diathermy. The only troublesome haemorrhage en- 
countered was a persistent trickle from the sagittal 
sinus just above the torcula, and this was controlled 
by packing crushed muscle and a Gelfoam slab 
over it. 


Throughout this time there had been no sign of 
expansion of the brain to obliterate the dead space 
between dura mater and skull. The dura was then 
opened in the anterior craniotomy, and the subdural 
space was seen to be clear. No cerebral injury or 
subarachnoid haemorrhage was seen. Warmed 
sterile Ringer’s solution was run into the subdural 
space through a catheter until dura and skull were 
firmly juxtaposed. The dural opening was then 
closely sutured to prevent the possible access of 
blood into the subdural space. 


Several fine drill-holes were then made around the 
margins of each bone defect. All raw bone surfaces 
were dressed with Horsley’s wax, and the dura was 
secured to the bone by hitch-stitches of black silk 
through the drill-holes. The wounds were then 
irrigated with topical thrombin, and were loosely 
sutured in layers after careful diathermy haemo- 
stasis. Glove rubber drains were inserted into each 
wound, together with fine rubber tubes for sub- 
sequent injections of topical thrombin. A left 
temporal burrhole disclosed no abnormality. 


During the operation, a partial exchange trans- 
fusion of packed cells was conducted by Dr. Sawers 
and Mr. I. H. Cuming. 


At the conclusion of operation, the right eye had 
receded and the patient’s general condition was 
good. Aureomycin was given in dosage of one 
capsule every six hours, and one millilitre of topical 
thrombin was injected through the drain tube into 
each wound hourly. Two hours after operation his 
pulse rate had risen to 200 per minute, his blood 
pressure reading was 90/25 mm. of mercury, and 
his respirations were shallow and irregular at a rate 
of 44 per minute. His trunk was hot, his limbs 
were cold and dry, and his rectal temperature was 
102.6°F, whilst his state of consciousness had 
deteriorated. With cool sponging while the patient 
was exposed to the draught of a fan, the temperature 
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was soon reduced to 99°F, and the pulse and 
respiratory rates to 140 and 28 per minute re- 
spectively. The state of consciousness was much 
improved. 


The next morning, the patient was again stupo- 
rose, with marked proptosis of the right eye. 
Further haemorrhage was suspected, and re-explora- 
tion was undertaken. An_ endotracheal trilene 
anaesthetic was administered by Dr. Douglas Renton, 
and a further exchange transfusion was conducted. 
Both wounds were re-opened and were found to be 
quite dry, with the dura tightly pressed against the 
skull. The dural incision was re-opened, and the 
Ringer’s solution which had previously been intro- 
duced ran out under high tension. The subdural 
space was drained, and the wounds were again 
closed. 


Post-operatively he was much more conscious, and 
the right eye had again receded. Over the succeed- 
ing eight days he became completely alert, but 
showed very little sign of healing his wounds, which 
oozed frequently. Repeated replacement transfusions 
were required to maintain his haemoglobin level. 
On 23rd April, subcutaneous haematomata were 
evacuated from the scalp wounds and secondary 
suture wds undertaken. Thereafter, the scalp 
wounds slowly healed under friable clots which were 
removed as necessary. On 9th May, examination 
showed that the papilloedema had subsided, but 
that there was moderate secondary optic atrophy in 
the right eye. The pupils were normal in size and 
in reaction, and the external ocular movements were. 
almost full. The left plantar response remained 
extensor. 


During his convalescence, he suffered repeated 
episodes of abdominal pain and vomiting, which 
were diagnosed as due to retroperitoneal haemorr- 
hages. On each occasion there would be lassitude 
and anorexia, together with a sudden drop in 
haemoglobin concentration requiring blood trans- 
fusion. Recurrent oozing from the gums and 
melaena stools were also troublesome, but eventually 
he was well and it was decided that he was fit for 
discharge. On 2nd June he again fell from his cot, 
but fortunately sustained only a small bruise on the 
forehead. He was discharged from hospital on the 
following day, and remains very well at the time of 
writing (eight months later). The only residual 
abnormalities are the secondary optic atrophy, and 
the extensor left plantar response. 


Repeated blood examinations previously had 
established the diagnosis of haemophilia. A speci- 
men examination during this admission is given:— 


Haemoglobin — — 5.5 gms. per cent. = 38 
per cent. 

Erythrocytes — — 1,700,000 per c.mm. 

Leucocytes — — 15,000 per c.mm. 

Platelets — — — 220,000 per c.mm. 

Coagulation time — 10 minutes. 

Clot retraction — — Normal. 


Prothrombin index — 100 per cent. 


By the time of discharge, the daily fluid in 
had fallen to about 80 ounces from an averag, 
140 ounces, and the urinary volume to 70 ou 
with specific gravity readings as high as 1.015. 


Blood transfusions in the whole period tots 
well over 25 pints—administered usually as pa: 
cells, or as an exchange transfusion. The techn 
of transfusion was cannulation of the femoral 
via the long saphenous vein at the groin 
polythene tubing. 


COMMENTARY 


The diagnosis of haemophilia usually : 
upon four observations: male sex, family 
history, characteristic clinical course, «nd 
blood examination. This boy has certainly 
run a characteristic clinical course of re- 
peated excessive bleeding with soft friable 
clots from minor traumata, with epistaxis, 
bruises, retroperitoneal haematomata and 
haemarthroses. The blood examinations, 
showing normal platelet count, normal pro- 
thrombin index, normal clotting time (except 
when severe haemorrhage had well-nigh ex- 
sanguinated him), and normal clot retraction 
is also characteristic. The bleeding time was 
grossly prolonged. There was no family 
history of haemophilia, but it has been recog- 
nized for some time that this is not essential 
to diagnosis. Cases of haemophilia are occa- 
sionally found arising de novo, presumably 
as a mutation, in normal families, as indeed 
known haemophilic families must at some 
time have arisen. Payling Wright (1950) 
observes that the proportion of haemophiliacs 
in the community varies but little, despite 
the expected tendency to natural decrease, 
and concludes that their numbers are main- 
tained by sporadic mutation from normal 
families. It is thus contended that this child 
is a true haemophiliac. 


The cases of haemophilia with neurological! 
complications referred to in the introduction 
to this paper were largely reported as 
examples of spontaneous haemorrhage. [his 
expression is open to question, as blee ling 
seems always the result of trauma in this 
disease. In the present case the se’ious 
clinical state arose from what one may 
consider to be one of the normal trav nata 
common to all, children. That such a >low 
should cause extradural haemorrhage i: cer- 
tainly uncommon in childhood, but si iilar 
occurrences in normal children are nc uD» 
known. 
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[he clinical picture presented by this 
» radural haematoma is quite atypical. The 
et of symptoms was quite late, as far as 
- can determine, and operation was not 
lertaken until .the twelfth day. This is 
isual for supratentorial lesions (but 
mic extradural haematoma is not un- 
wn), but within the common time limits 
subtentorial haematomata, which are 
n delayed in presentation. The delay 
ay be accounted for by the venous source 
1aemorrhage, by the haemophilic type of 
haemorrhage, and partly by the accommoda- 
tion of increased intracranial content afforded 
by the proptosis, which is unusual indeed. It 
is remarkable that an extradural haematoma, 
usually regarded as a high pressure lesion, 
should arise from a small trickle from a low 
pressure intracranial sinus, especially on the 
surface of the healthy brain of a young boy. 
In older people, with or without significant 
cerebral atrophy, it is frequently noted that 
the brain is less resilient and is deflated more 
readily. Papilloedema is not often seen in 
cases of extradural haematoma, simply be- 
cause the time interval before surgical inter- 
vention or death does not suffice for its 
occurrence. The galaxy of ocular. nerve 
pareses is also unusual, although posteriorly 
situated haematomata are prone to produce 
more than the usual uni- or later bilateral 
oculomotor paralysis, the abducens nerves 
then being particularly vulnerable. The 
minimal hemiplegia in contrast to marked 
pressure and ocular signs is also to be ex- 
plained in terms of unusual situation. The 
site of haemorrhage was apparently deter- 
mined as a contre coup result of facial 
trauma. 


The diagnosis of diabetes insipidus was 
not rigorously proven. Proof would require 
the continued output of excessive quantities 
of urine of specific gravity less than 1.004 
under conditions of fluid deprivation, the 
demonstration of the absence of anti-diuretic 
substances in the blood, and the correction of 
the condition by the administration of pitui- 
trin. However it is submitted that an average 
daily excretion of 105 ounces of urine (ex- 
clud:'1g that unmeasured when he was in- 
conti ent) of maximal specific gravity of 
1.00: by an undersized child of six years is 
good evidence for diagnosis. Porter and 
Mill - (1948) accepted a daily excretion of 


150 ounces in the case of adults as diagnostic 
evidence. Further, this child voluntarily 
drank 140 ounces of fluid daily, except when 
he was stuporose when a fortuitous fluid 
deprivation occurred without effect on output. 
This output remained high despite consider- 
able arterial hypotension on the days of, and 
following operation. Subsequently the out- 
put was reduced and good renal concentration 
occurred (1.015), and pituitrin was not ad- 
ministered since spontaneous recovery was 
adequate. 


Little comment will be made upon the 
routine treatment of haemophilia, though 
certain it is that our most potent therapeutic 
agent is blood transfusion — especially ex- 
change transfusion with fresh blood. In the 
course of this present illness this small boy’s 
blood volume was replaced approximately 
ten times — an expensive gesture, but a suc- 
cessful one, at least temporarily. After such 
radical interference it is commonly found 
that numerous secondary abnormalities have 
occurred, and perhaps the delayed healing 
of the scalp wounds (which of all wounds 
usually heal most readily) may be in part 
attributable. However his previous dietary 
history was most unsatisfactory, and vitamins, 
especially C, were administered in high 
dosage. 


DISCUSSION 


One of the greatest technical problems 
confronting the earliest neurosurgeons was 
the control of haemorrhage, a not uncommon 
mode of death during or following intra- 
cranial surgery being exsanguination. The 
use of the common ligature, as re-introduced 
to surgery by the great Ambroise Paré, was 
adequate for the control of scalp and muscle 
haemorrhage, and by underrunning vessels 
with a ligature on a needle was applicable to 
dural and larger cerebral vessels. It remains 
a standard technique, more usually practised 
in its refined form of silver clips, introduced 
by Harvey Cushing. But it was not until Sir 
Victor Horsley introduced his bone wax that 
haemorrhage from cut bone surface could be 
readily controlled, and his introduction of 
the application of crushed muscle to secure 
haemostasis over oozing sinuses or cerebral 
surfaces was a major advance which has 
maintained its popularity and pre-eminence 
to the present day. 
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The advent of the coagulating diathermy 
eurrent brought a welcome and efficient short 
cut to haemostasis in most situations, but for 
its adequate use it is desirable to occlude the 
vessel to be sealed with plain dissecting for- 
ceps before applying the current. This im- 
plies both that it is desirable to permanently 
occlude the blood flow, and that the vessel 
can be picked up. In the case of haemorr- 
hage from a lateral hole in a major sinus it 
is neither desirable nor often practicable to 
so occlude the lumen, and any attempt merely 
to apply the diathermy to the side hole 
usually results in the burning of a larger 
hole, with more profuse haemorrhage. In 
the case of very small bleeding points in the 
white matter, an attempt to pick up the vessel, 
even with the assistance of a fine sucker, 
often leads one deeper into a field which is 
better not disturbed. Thus in these two 
situations, in particular, recourse has to be 
had to the earlier methods. 


A more recent embellishment of Horsley’s 
muscle patch technique is the provision of 
artificial haemostatic substances of which 
Gelfoam, and in special circumstances topical 
thrombin, are the most useful. In the present 
case the bleeding point was dealt with in this 
fashion. The usual method is to apply the 
crushed (to liberate thrombokinase) muscle 
and/or Gelfoam, place over it a sheet of 
glove rubber (or cellophane, or plastic film) 
which does not adhere to it, pack this down 
with moist cotton wool or lintine strips, and 
leave this undisturbed under steady pressure 
for five minutes. The packing and non- 
adhesive sheet are then gently teased off the 
haemostatic substance whilst being irrigated 
with Ringer's solution. If a major haemorr- 
hage be encountered, the muscle patch may 
be secured to the sinus wall by sutures cross- 
ing over it from dura on either side, or occa- 
sionally the hole may be sewn up directly. 
A further use of muscle is as a wrapping for 
an aneurysm which does not lend itself to 
ligation by silver clip, whilst Gelfoam forms 
an ideal dressing (if undermined cortex, 
which is better, does not exist) for raw 
cerebral surfaces. 


In the case of extradural haemorrhage 
certain further points deserve mention. It is 
unwise to remove any thin layer of organiz- 
ing firmly adherent clot, as haemorrhage 


may result. If the source of haemorrhage 
diffuse, or if re-collection be particula: , 
feared, then suturing of the dura to the pe 
cranium or skull around the bone margi 
may secure haemostasis by pressure, a 
prevent dural displacement and cerebral co 
pression in the event of further bleedi: 
Drainage should always be provided, as 
any intracranial operation, unless haemosta 
can be guaranteed, re-collection of fluid 
improbable, or the possible development 

a cerebrospinal fistula makes it undesiral)le 
(as in the case of posterior fossa explora- 
tions). 


A special problem of haemostasis is en- 
countered when, after the evacuation of an 
extradural or subdural haematoma, the brain 
does not expand and a large dead space is 
left. Such a situation was met in this case. 
Time should be given for the expansion to 
occur—it usually will except in the elderly 
or when arterial and intracranial hypotension 
is present. If it does not, several possibilities 
exist. Ventricular puncture may be 
formed and Ringer’s solution be injected. o: 
Ringer’s solution may be injected by lumba: 
puncture (which possibly has the additional 
advantage of reducing tentorial herniation). 
and both techniques work well. Recently 
it has been suggested that cervical sym- 
pathectomy should be done, but this is rather 
radical and unnecessary. In this case any 
avoidable needle puncture was definitely 
contra-indicated. To merely fill the dead 
space with fluid would not achieve the object 
of securing the dura against the skull, so that 
subdural injection of fluid was resorted to 
with the rather optimistic view that it would 
be absorbed in the absence of an arachnoid 
defect. That it was not absorbed is inter-st- 
ing, that it was responsible for second iry 
deterioration of the patient and require a 
further operation for its release was unfc tu- 
nate, but whether because of or in spit of 
its presence for eighteen hours, the des «ed 
object was achieved. 


per- 


Most examples of successful surger: in 
haemophilia have involved lesions sit. ‘ed 


superficially (for example dental caries 
in the extremities—for the reason that ere 
haemostasis is most readily achieved and 
maintained by the application of pre -ure 
dressings soaked in haemostatic subst....ces 





EXTRADURAL 


(; ake venom, or thrombin). By modifica- 
n of this method to suit the special circum- 
nees, it is likely that an equal measure of 
cess can be achieved in less favourable 
iations. 


Jiabetes insipidus is a rare disease. Rown- 
(1924) found an incidence of 13 cases 
100,000 admissions to the Mayo Clinic, 

am! only two of 56 which he reported were 
dus to trauma. Porter and Miller (1948) 
re orted an incidence of 13 in approximately 
5,000 non-fatal closed head injuries admitted 
to the Military Hospital for Head Injuries at 
Oxford in 1940-1945. They found that the 
injury was usually a severe one, resulting 
often in a fracture of the base of the skull, 
and in cranial nerve paralyses. The onset 
was usually not (or not noticed) until a few 
days after injury, the severity varied markedly 
and fluctuated in any case, and recovery was 
usual. Diabetes insipidus is the most com- 
mon evidence of hypothalmic injury, but 
diminution of perspiration, obesity, and 
changes of sexuality may be associated. They 
discuss the various hypotheses as to causation, 
and conclude that the mechanism is traction 
upon the pituitary stalk at the time of injury. 


The present case is interesting in that it 
followed minimal trauma but was associated 
with a very extensive extradural haematoma 
which displaced the dura right up to the 
pituitary region, and may well have caused 
traction upon the pituitary stalk. It was 
accompanied by a post-operative neurogenic 
hyperthermia evidenced by deteriorating con- 
sciousness, high rectal temperature, rapid 
pulse and respiratory rates, low blood pres- 
sure, hot dry trunk, and cold dry limbs with 
venous blotching. This is the complete 
classical picture, but the diagnosis should be 
made even if only portion of the syndrome 
—most usually the hyperthermia and tachy- 


pnoea—be present, for the response to timely, 


cooling measures is excellent. One should 

be varticularly on the alert to detect the onset 

of ‘he hyperthermia syndrome when there is 
len release of a slowly displaced brain, 
in these circumstances it is a quite com- 
complication. 


his boy’s diabetes insipidus required no 
ial treatment beyond allowing him to 
‘fy his thirst, and recovery was good. But 
1e unconscious patient, when management 


HAEMATOMA IN A HAEMOPHILIC 
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of the fluid balance is in the hands of the 
clinician, the outcome may well be less 
favourable. Possibly the diabetes insipidus 
was a fortunate occurrence, allowing this 
small child to dispose of the large quantities 
of fluid which were introduced by transfusion. 


Finally, the case illustrates the value of 
close co-operation between physician and sur- 
geon, and the need for careful attention to 
detail if success is to be achieved. 


CONCLUSIONS 


Extradural haemorrhage may rarely occur 
in haemophilia, and may be unaccom- 
panied by any irreparable nervous lesion. 


With careful preparation and control of 
the patient by frequent blood transfusion, 
and with special operative technique, 
major surgery may be undertaken success- 
fully in haemophilia, albeit good fortune 
is necessary. 


Optimism in the face of a_ peculiarly 
grave prognosis is sometimes rewarded, 
even though this boy’s respite may be 
short-lived. 


A very exiensive extradural haematoma 
producing very high intracranial pressure 
may result from a continuous small 
haemorrhage from an intracranial sinus. 


Atypical clinical findings are common 
with haematomata in uncommon sites, in 
particular posterior haematomata may 
produce unusual ocular nerve palsies. 


Diabetes insipidus may arise following 
minor cranial trauma complicated by 
surface haemorrhage producing cerebral 
distortion. 


The measures used to secure intracranial 
haemostasis are various, and may be 
adapted to best suit any particular cir- 
cumstance. 


Ringer’s solution is not readily absorbed 
from the intact subdural space. 


SUMMARY 


A case of extradural haematoma in a 
haemophiliac, complicated by diabetes 
insipidus, is presented. Surgical inter- 
vention was successful. 
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The rarity of neurological complications 
in general, and of extradural haemorrhage 
in particular, in haemophilia is noted, 
with reference to the literature. 


Comment is made upon the abnormal his- 
tory and clinical signs of a posteriorly 
situated venous extradural haemorrhage. 


The various methods for securing haemo- 
stasis in intracranial surgery are discussed, 
with special mention of the problem of 
obliteration of the dead space left by 
evacuation of a surface collection. 


The incidence and usual course of post- 
traumatic diabetes insipidus is briefly dis- 
cussed, with reference to the literature. 


The occurrence of the neurogenic hyper- 
thermia syndrome following release of 
cerebral distortion is noted. 
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FOLLOW-UP STUDY OF 264 CASES OF INTERVERTEBRAL DISC 
LESION TREATED SURGICALLY 


By Doucias MILLER 


Sydney 


follow-up study of surgically treated 

intervertebral disc lesions is presented. 
The patients were mostly from private prac- 
tice, and were a consecutive series followed 
alphabetically. Four hundred were written 
to and 264 replied. 


| have examined this series to see if the 
end results could be foretold or explained on 
a basis of pathological condition, age, sex, 
occupation, and time of return to full 
activity. The longest period since operation 
was twelve years, and the shortest, one year. 
Sixty per cent. had been operated on over 
five years. 


Before considering the results in this series, 
it is necessary to make some observations on 
the type of case which has been selected for 
operation. They were all seriously disabled. 
There is not in this series anybody who was 
able to carry on his normal occupation at 
the time of operation. Their disability had 
either resisted a period of at least a month 
of conservative treatment, by immobilization 
in plaster of Paris, or had initially presented 
with such agony and with such undoubted 
evidence of nerve root compression that they 
had to be regarded as urgent. The objective 
evidence of their disability could be classed 
as manifestations of muscle spasm, e.g., stiff 
back with, or without, scoliosis and ham- 
string spasm, together with evidence of nerve 
root involvement such as subjective, or ob- 
jective dermatome distribution of pain or 
numoness, loss of power, or alteration of 
refle< activity. 


\-ray examination was routine and did not 
ordi iarily influence the diagnosis, while 
mye ography was performed rarely in cases 
whe e there was suspicion of tumour, or 
dou t as to the level of a high lesion. 


The operation performed was an_inter- 
laminar exploration of the nerve root, local 
removal of sequestrated masses, or incision 
and local curettage of a disc bulge. The 
pathological state recorded was: 


Sequestrated mass of disc 165 


Bulging disc 45 
Degenerate disc 20 
Negative findings . 30 


In some few cases degenerate, “empty” 
discs were found and nothing done, others 
had a negative exploration with the sub- 
sequent assumption of some posterior liga- 
mentous abnormality. In no case was a 
primary vertebral fusion performed. 


Post-operative convalescence consisted of 
about eight to ten days in bed, followed by 
a controlled return to normal activity, a 
period of about two months usually being 
advised. Physiotherapy was rarely used, and 
is generally deprecated as being liable to 
focus attention on the back. 


In the overall assessment of the value of 
surgery for this condition, the low operative 
risk must be considered. In my series of 
over 1,000 cases there have been 4 deaths. 
Two of these died of acute pulmonary em- 
bolism and one of gastric dilatation, and one 
from sudden cardiac arrest during operation. 


As a measuring rod of satisfactory surgical 
treatment I have chosen the ability of the 
patient to return to, and continue, in his 
original work. The questions asked were: 
“How soon did you return to work?” “Have 
you continued in that work?” Of 264 replies, 
225, or 86 per cent., had returned to their 
work. 


In nature this work was heavy 


a 138 cases 


87 cases 


And light in _. __ 
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The number who changed their 


work was _. _. _.. 


26 


Those who have not worked 
since 9 
In 4 cases information was lacking. 
I have taken the time of return to work 
after operation as an index of completed 
convalescence. 


Those who returned in under three 
months were 


129 

Those who returned in under six 
months were 86 

Those who had returned in over 


six months 36 


The next questions were: “Have you pain 
in the back?” “Have you pain in the leg?” 
136 or 50 per cent. have no residual pain. 


42 have slight or occasional pain in back 
and leg. 

26 have pain in the back only. 

9 have pain in the leg only. 

51 have pain in the back and leg. 

It may be thought from the bald statement 
of continued pain that the last three groups 
represent failure. I have therefore en- 
deavoured, by the yard stick of ability to 
work, to assess the severity of the disability 
in this group. 

Of the 50 who have combined pain in back 
and leg: 

22 are doing heavy work. 

20 are doing light work. 

8 are unable to work. 

In the group studied there were eleven 
recurrences: 

7 were homolateral. 


4 were heterolateral. 
Seven were fused at a second operation. 


The undoubted unsatisfactory results are 
of most interest. These I consider as the 
group who were unable to return to work, 
and those who had to change their work. 


In the group of individuals who cam ot 
work I find a varied pathological change: 


5 had 
| had a dise bulge. 
| had 
1 had 


sequestrated discs. 


no pathology. 
spondylolisthesis. 


Their ages were, with one exception, 0) e; 
30, and three were over 60. Two were 
women. 


In the group which had to change their 
work, we again find a varied pathological 
state with only one negative exploration, and 
the age group all over 30. 


It would appear from my _ observations 
that neither on clinical grounds, nor on 
pathological findings would one be able to 
foretell the poor results, though the more 
advanced in years, particularly if engaged in 
hard work, appear to fill this category. | 
is very striking that from the follow-up 
records, farmers and self employers do not 
appear in this group. The best people give 
the best results. 


I cannot conclude from my own work that 
fusion is indicated as a primary procedure. 
Where a simple operation will completely 
relieve 50 per cent., and where 86 per cent. 
can carry on with normal life and have not 
sought further help, and while the period o! 
convalescence is under three months in hal! 
the cases, I could not feel justified in in- 
stituting a more major operation with its 
attendant risks, and its longer convalescence. 
Eleven cases have sought re-operation, and of 
these 7 have been fused and 5 of them appeai 
to be satisfactory. 


I have been struck by the number ot men, 
mostly self employed, who have returned to 
work within a few weeks and have come to 
no harm. Farmers are the majority of {hi 
group and have shown almost invaria) 
good results. This type of work is prob: 
most desirable for strengthening the | 
musculature. Women of the housewife | 
have tended to a relatively high percent 
of residual symptoms, whereas some ath! tic 
women represented in the series have g 
excellent results. 
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‘here were 54 insured workers. Their 
rall results do not differ from the general 
up, except for a sub-group of miners, 
» possibly, because of the nature of their 
k, show a higher proportion. of poor 
<ilts. There were in this group 16 miners, 
rated on with the following results: 


ood, and returned to work with no 
symptoms 


eturned to work with symptoms 

Changed work 

etired 

My overall judgment of this surgery is 


that it is as satisfactory as any branch of 
major surgery. It almost invariably gives 


immediate relief from intolerable torment, 
and is compatible with early return to work. 


There are merely insignificant sequelae in the 
majority of cases. I do not consider routine 
fusion necessary in order to improve results, 
but think that it should be reserved as a 
secondary operation for those few cases who 
continue to have pain sufficient to disable 
them from normal activity. 


SUMMARY 


From a personal series of over 1,000 cases 
of intervertebral disc lesion treated sur- 
gically, 400 patients were sent a question- 
naire — 264 replies. 


Of these, 85 per cent. had returned to their 


normal work. 


The records of the remaining 15 per cent. 
are examined in an effort to determine factors 
influencing poor results. 





DUPUYTREN’S CONTRACTURE 


By A. J. ALLDRED 
Orthopaedic Department, Dunedin Hospital 


| ge ie er we of the palmar fascia was 
described by Dupuytren in 1832 and has 
since been known by his name. He described 
its cause as “chronic irritation.” 


Many articles have been written on this 
subject and it is true that our knowledge of 
the anatomy and pathological histology of 
the palmar fascia is detailed but our know- 
ledge of the cause is no greater than Dupuy- 
tren’s. Meyerding (1936), after exhaustive 
and detailed studies, concluded that the 
pathological process was a chronic inflam- 
matory one. 


The condition is more common in men 
than women and is as common in sedentary 
workers as in manual workers. It is bi- 
lateral in more than 50 per cent. of cases. 
The commonest fingers to be involved are the 
fourth and fifth together, then the fourth, 
fifth, third, second and thumb in order. A 
similar condition may occur in the plantar 
fascia and may be associated with the con- 
tracture of the palmar fascia. It is most 
common in the 40-60 age group. There is a 
case reported where the condition began at 
the age of eleven, the youngest in the writer's 
cases being eighteen. 


Anatomy 

This has been adequately described by 
Kanavel et alii (1929). Some points are of 
great importance in the surgical treatment. 


1. The deep prolongations to the meta- 

carpal heads which cause recurrence if 
not removed. 
The digital expansions split by the 
digital nerves into a superficial and a 
deep portion. Contraction of these 
bands may displace a nerve to the 
opposite side of a finger. 


History 

The condition may be first noticed in a 
finger but most commonly in the palm at 
the base of the ring finger. ‘There seems no 
reason for this. A nodule appears in the 


subcutaneous tissue and the overlying skin 
becomes puckered by the contraction of 
connecting strands, and a small depression 
appears distal to the nodule. Further nodules 
appear, linking up to form well defined 
cords of fibrous tissue, which run to the 
fingers; the radial aspect of the little finger 
and ring finger, and the ulnar aspect of the 
middle and index being the most constant. 
As the bands thicken, the skin of the palm 
loses its elasticity and becomes thickened 
and calloused, and closely attached to the 
bands. Many do not progress beyond this 
stage, others begin to contract and pull the 
fingers down. There is no way of predicting 
in which cases the fingers will be flexed aud 
how quickly or how far the contracture will 
develop. In the majority, once flexion of the 
fingers begins it is progressive. The affected 
fingers are first flexed at the metacarpo- 
phalangeal joint and because of the attach- 
ment of the palmar fascia to the middle 
phalanx the proximal interphalangeal joint 
is also flexed. In most cases the terminal 
segment of the finger is hyperextended but 
in some contractures involving the finger 
only, it may be flexed. 


As the contracture proceeds the skin of the 
palm and fingers shrinks, and secondary stift- 


ness of joints occurs. The moist skin m 
crack at the flexures allowing infection | 
enter. Advanced contractures are most com 
mon in the little finger which may be fixed 
in the clenched position, preventing the 
patient from holding anything in the pal: 


The pathology 
In most articles two factors are of 
portance :— 
1. Heredity. There are numerous exam 
of the condition occurring in fami! 
The number of cases where there is 
known familial tendency are in 
great majority (Corlette, 1944). 


Trauma. Numerous examples 
quoted where a history of trauma = 
as the penetration of the palm ! 
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DUPUYTREN’S 


nail, or splinter of wood, has been 
followed by a contracture beginning 
locally and proceeding to spread. 
Some of these are unilateral and are 
too numerous for the matter to be co- 
incidence. There seems no foundation 
for the belief that “chronic trauma” is 
the cause. 


lie careful and extensive histological 
stuies of Meyerding et alii (1941) and 
Hoi witz (1942) give a clear picture of the 
cellular changes. The process involves all 
the connective tissues of the palm. It begins 
with an increase in lymphocytes around the 
small vessels superficial and deep to the 
palmar fascia. This spreads to involve the 
fascia which begins to hypertrophy. Young 
active fibroblasts, some of which contain 
mitotic figures, appear and the cells arrange 
themselves in parallel groups—palisades—a 
characteristic microscopic picture of Dupuy- 
tren’s contracture at certain stages. This 
appearance is similar to that seen in neuro- 
fibromata and has led to confusion—some 
cases being reported as such were probably 
Dupuytren’s contracture. New fibres begin 
to appear which gradually hyalinize. The 
hypertrophy of fascia obliterates the reticular 
layers of the skin and the fat disappears. 
The fascia and papillary layers are closely 
joined with distortion of the papillae and an 
increase in the horny layers of the epidermis. 
4s the contracture proceeds the active pro- 
liferation passes and the fibrous tissue returns 
to its normal appearance with well hyalinized 
fibres interspersed with the flat nuclei of 
fibroblasts. This picture is seen in the section 
of long standing contractures. Leucocytes 
and other inflammatory cells are not seen. 
Essentially the seme processes are seen in 
those cases where the plantar fascia has been 
sectioned. 


Treaiment 

Nc means of preventing the contracture is 
known. Medical treatment, e.g., injection of 
Vita: in E, which has been proved valueless 
by k'ng (1949), is unsuccessful. 


T! » only known treatment of value is ex- 
cisio of the palmar fascia. This must be 
com; ‘ete and involves an extensive dissection 
to fr e the digital nerves and to expose the 
prol. agations to the metacarpal heads. 
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Multiple tenotomies do not give permanent 
relief as the contracture quickly recurs, but 
it is sometimes a useful preliminary to ex- 
cision, allowing some stretching of skin and 
increased movement of joints. 


There is general agreement that the only 
means of producing a lasting improvement 
is to excise the palmar fascia. There is 
difference of opinion as to when and how 


this should be done. 


The earlier a contracture is excised the 
easier is the operation and the better the 
result. As many cases do not contract rapidly 
or produce loss of function it would be un- 
justifiable to operate on all cases when first 
seen. Operation should be undertaken only 
when it is clear that the contracture is pro- 
gressive and causing loss of function, and 
must be related to the patient’s expectancy 
of life, occupation and the risks involved. 


Two factors influence the result :— 


(a) Stiffness of joints 

Complete excision of the palmar fascia 
and replacement of the palmar skin will not 
overcome joint stiffness in the fingers. To 
get the fingers straight the surgeon may have 
to divide joint capsules and splint the fingers 
in the straight position. This is a common 
method of fixing the hand after operation. 
It often results in stiff fingers in the straight 
position which gives a functional result little 
better than before. If the hand is allowed to 
remain in the position of deformity and not 
splinted at all it will heal with an increase in 
the range of movement of the finger joints. 
The extent of the increase will depend upon 
the length of time the fingers have been held 
in the clenched position. In long standing 
cases the fingers will regain sufficient move- 
ment to allow them to open to a position 
midway between full flexion and full ex- 
tension. Full flexion can be attained. Fingers 
with this range have far greater function 
than those which can be moved from full 
extension to the half-way position. 


A half-opened hand is compatible with 


excellent function. 


Joint stiffness is frequently advanced as 
a reason for amputation. In the writer’s 
experience patients dislike amputation of the 
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little finger and it does little to improve the 
appearance of the hand. For these reasons 
it should be reserved for the exceptional 


case. 


(b) Skin shrinkage 

After excision of the palmar fascia the 
hand cannot be opened without creating a 
major skin deficiency. Some of the skin that 
is left has been undercut and devitalized. 
Many procedures have been adopted to over- 
come this deficiency including free grafts, 
dorsal flaps, and filleting of an amputated 
finger to produce skin to cover the defect. 
Some articles show cases where skin grafts 
were used even for relatively early cases. 


The skin defect occurs only with the hand 
opened and the fingers extended. 


Corlette states that healing is more rapid 
with the fingers in the position of deformity. 
In this position there is no skin defect. Some 
of the skin coverage is with devitalized tissue 
but in the flexed position the blood supply 
is not compressed and a minimum of slough- 
ing occurs. Skin sloughing is not so serious 
as it would appear to be. It delays healing, 
but the palm is very resistant to infection 
and, provided the fingers are kept moving, 
it will heal with a good functional result. 
Sloughing of skin is an indication for in- 
creased movement of the fingers, not for 
increased splintage, which may explain some 
of the bad results which accompany skin 
sloughs. 


When the skin heals it will stretch with 
the increased range of finger movement and 
will continue to do so until the limit of the 
range is reached. For some weeks the skin 
will ridge where it was stretched over the 
contracted bands. This gradually disappears 
as the elasticity returns. 


The writer has had five examples of skin 
sloughing. All have healed within six weeks 
and all have excellent function. The im- 
provement is in inverse proportion to the 
extent and duration of the contracture. 


Technique 

The writer's preference is for general 
anaesthetic and a tourniquet, although in 
America local anaesthetic with adrenalin is 
popular. The palmar fascia is exposed 


through two palmar incisions in the proxi 
and distal skin creases. The finger porti 
are exposed by turning back a flap in ¢ 
finger. The incisions are made in the flex: 

at the base of the finger and opposite 
proximal interphalangeal joint joined by an 
incision on the lateral aspect of the proxi 
phalanx (see Fig. I). Retracting with Gil ie 
hooks, the skin is undercut and separ: 
from the underlying cords. This is n 
easily achieved by pulling the skin 
towards its opposite and sweeping under 
flap with a scalpel. Sufficient undercutting 
is necessary to allow the dissected fascia to 
be passea from one incision to the next. 


Showing the multiple incisions f 


excision of palmar fascia. 


FIG. L 


is 


The expansion of the palmaris long’ 
defined at the upper end of the prox ma! 
incision and is divided. The plan o! 
cleavage between the fascia and the fai sur- 
rounding the deeper structures of the — ilm 
is identified. The palmar fascia is diss ted 
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fre. and passed into the distal palmar in- 
cis »n. The bands passing between the flexor 
ten ‘ons to the metacarpal heads are defined 
anc. while the digital nerves and vessels are 
reti acted, are divided at their attachment. 


ltivision of these bands will allow the 
har d to open and facilitates dissection in the 
finger. The digital nerves are identified both 
in ‘ne palm and on the lateral aspect of the 
fingers. Gentle tugging on the nerve in the 
palm with a blunt hook will identify its 
position in the finger. It is common for a 
nerve to be pushed to the opposite side of 
the finger by a thick wad of palmar fascia at 
the base. When the nerve is cleared it is 
possible to free the distal attachment of the 
fascia and to work back towards the palm. 
The dissection under the flap at the base of 
the fingers is the most difficult point of the 
operation and great care is necessary to avoid 
injury to the nerves. When the fascia is 
removed the hand opens easily. The tourni- 
quet is released and pressure applied with 
hot swabs for a few minutes to control bleed- 
ing. The skin is then opposed with fine 
stitches. A pressure dressing of wool is fixed 
in place with a crépe bandage and the hand 
elevated for twenty-four hours. After forty- 
eight hours the dressings are removed and 
the hand inspected for any haematoma, which 
isexpressed and the hand rebandaged. Gentle 
movements of the fingers are encouraged from 


the outset to prevent stiffness. No splintage 
is used other than the pressure dressing, and 
the fingers are in the relaxed position of 
flexion with the object of securing early skin 
healing in the position of deformity. In- 
creased use of the hand after healing will 
stretch the skin and loosen stiff joints. Re- 
habilitation of the hand from this position is 
much quicker than it is when the hand is 
splinted straight for three weeks. 


For some weeks the palm retains the 
rumpled appearance. The skin gradually re- 
develops its elasticity and smooths off. Toilet 
lanoline is applied daily to soften the surface 
layers. 

SUMMARY 


1. The clinical history and pathology of 
Dupuytren’s contracture is outlined. 


2. A method of treatment is described. 
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INFLAMMATORY CYSTS OF THE BREAST 


By J. D. Hicks 
Royal Melbourne Hospital 


CYST is often defined as an abnormal 
closed sac or cavity, more or less 
rounded in shape, and containing fluid. 


Sometimes the definition is more restricted 
in that the term is limited to those cavities 
lined by endothelium or epithelium, different 
from a connective tissue capsule, which itself 
may be distinct from the surrounding stroma. 


In this discussion the term cyst is not 
limited to those cavities with an epithelial 
lining but includes cavities in the breast with- 
out an obvious lining membrane but with 
fluid or semi-fluid contents. In particular, 
attention is directed towards those cavities in 
or around which there is some inflammation, 
as determined by such characteristics, both 
macroscopic and microscopic, as are generally 
observed in active or subsiding centres of 
inflammation. 


The origin of cavities and their mode of 
development may sometimes be traced from 
their histological structure, and it is proposed 
to consider the nature of the cysts found in 
60 specimens of breast tissue examined in 
the department of morbid anatomy at the 
Royal Melbourne Hospital during the last 


two years. The presence in every case of 
ducts and acini (normal or abnormal) of the 
breast in the tissue alongside or around the 
cysts is regarded as evidence that the cysts 
occurred in breast tissue or in the immedi- 
ately adjacent fat. 


In about half the specimens no significant 
inflammation was present and there could be 
little doubt as to the origin of the cyst. The 
structure of the wall was clear-cut, a definite 
connective tissue layer was present, frequently 
as a well-defined hyaline band, and in some 
part the cyst was lined by a layer of cells 
which could be recognized as epithelial. 


In many examples the lining epithelium 
was so flattened that it was identified mainly 


by analogy with similar cysts lined by 
tened cells in continuity with a more defi 
epithelial layer. 


FIG. I. Photomicrograph of the wall of dilated 

duct lined by flattened epithelial cells and wit 

a dense hyaline connective tissue zone beneat! 

Some inflammation in the tissue outside the duc 
(x 60) 


The walls of such cysts are illustrate: 


Figs. I, II, IV. 


This type of cyst is a distension of a « 
the intermediate stages of formation of 
type of cyst are commonly seen in exan 
of “cystic lobular hyperplasia” of the br 


In the remainder of the specimens the 
of the cyst was inflamed. In the fresh s 
men injection of the wall and surrou 
tissue was obvious, and the lining of 
cavities was not smooth, but granula 
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ir egular, or with some adherent fibrin. 
H stologically, the cavities were lined by 
filrous tissue or varieties of granulation 
tis ue and in only two examples fragments of 
ep thelium remained by which the origin of 
th cavity could be traced to dilated ducts. 
Th: epithelial fragments were of the pale- 
pi k columnar type in both cases. 


‘he origin of the majority of the inflamed 
cy:ts is a matter for conjecture, and three 
suggestions are made. The inflammatory 
process may have developed within a dilated 
duct, or within the breast tissue involving 
ducts of small size, or the inflammation may 
have been within the fat of the breast. 


FIG. II. Case 4. Photomicrograph showing 

fibrin, pus and debris in the lumen of the cyst, 

with a layer of epithelium desquamating from 

the wall. Many polymorphonuclear leucocytes in 
the fibrous wall. (x 54) 


Inflammation may have destroyed the lin- 
ing epithelium of many inflamed cysts and 
there is some evidence that a number of the 
specimens may be assigned to the first group. 
Some ducts have quite a thick band of hya- 
line connective tissue outside the epithelial 
lining and where such a hyaline band was 
present in the wall of the inflamed cyst, it 
seemed reasonable to regard the cyst as being 
a diated duct. Similarity of the walls of 
inflaned cavities to those of inflamed cyst in 
whic) some remnant of epithelium was still 
pres nt, may indicate the likely origin of the 
cavi 


Tie second group of inflamed cysts with a 
linix ¢ of cellular granulation tissue may be 
term d breast abscesses. More often than not 


the lining wall of such cavities was relatively 
smooth and consisted of dense fibrous tissue, 
with a moderate number of leucocytes, as the 
acute phase of inflammation has been passed 
by the time the lump in the breast is explored. 
There is generally no evidence in the sections 
to indicate that such abscesses originate in 
ducts. 


Two specimens not containing “cysts” 
illustrate different sides of the problem. In 
one a focus of acute inflammation appears 
to be centred in a duct. In the other foci of 
inflammation developed small cavities apart 
from ducts. 


It is appreciated that both types of inflam- 
mation may progress to form a recognizable 
cavity which, lined first by a granulation 
tissue and later by fibrous tissue, gives no 
clue to the mode of development. 


Prominent in many of the inflamed cysts, 
either lining the wall or in the surrounding 
inflammatory zone, are _ lipoid-containing 
macrophages or foamy phagocytes. Within 
ducts they may be regarded as phagocytes of 
lipoid secretion or of debris, but when occur- 
ring in large numbers in the inflamed areas 
they are more likely to be associated with 
the breakdown of the fat in the adipose tissue 
of the breast. In the cellular granulation 
tissue lining a few of the cavities which may 
be regarded as abscesses, small groups of 
fatty acid crystals surrounded by foreign 
body giant cells were present. When such 
crystals are not numerous the appearance is 
consistent with necrosis of fat secondary to 
a severe inflammation. When more extensive 
accumulations of giant cells and fatty acid 
crystals are present in the granulation tissue 
the question of a primary fat necrosis as- 
sumes more importance, and the inflammatory 
reaction less significance. 


Hadfield (1929-30) described as examples 
of fat necrosis cavities lined by layers of 
foamy phagocytes, even though fatty acid 
crystals were not seen. In fat necrosis there 
may be little cellular reaction and in many 
examples relatively few foamy cells are 
present around cavities. A simple fibrous 
connective tissue may line quite large cavi- 
ties filled with oil, a giant cell reaction form- 
ing around fatty acid crystals with but few 
foam cells. This is the general appearance 
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of fat necrosis outside the limits of breast 
tissue, but there may be some differences 
when necrosis occurs in the fat amongst the 
lobules of the breast. 


FIG. II. Case 5. Photomicrograph of wall of 

eyst without epithelium, with leucocytes in dense 

fibrous tissue. A coagulum of fibrin and 

leucocytes is lightly adherent to the surface. 
(x 33) 


It is difficult to determine whether there 
are any criteria which are of value in decid- 
ing the most likely origin of an inflamed cyst 
not lined by epithelium and one can well 
imagine different observers making quite 
diverse assessments. If most weight be 
placed on the presence of a dense fibrous 
wall as indicating an origin from a duct, 12 
of the 30 inflamed cysts arose in such a 
manner. Although some granulation tissue 
formed part of the wall of 27 out of the 30 
cysts, a thick cellular layer was present in 
only six. These 6 cavities might be termed 
abscesses but in two, portions of the wall 
were dense and fibrous and resembled that 
of inflamed and dilated ducts. Only 4 speci- 
mens may be regarded as abscesses in which 
there is no suggestion that the inflammation 
occurred in or about a dilated duct. 


In 11 specimens numbers of lipoid-filled 
phagocytes were present in the wall or ex- 
tended into the lumen of the inflamed cysts. 
In 4 of these there was a dense fibrous wall in 
part of the cyst, or a fragment of epithelium 
to indicate an origin from dilated ducts. In 
4 others the accumulation of foamy macro- 
phages was gross, but clear-cut evidence of 
fat necrosis, in the presence of giant cells 
and fatty acid crystals, was present in only 
two of these specimens. Foreign body giant 
cells were present in six specimens, associated 
with fatty acid crystals in four. 


That is, the origin of the 30 inflamed cy sts 
is suggested to be from dilated ducts in 
14 cases (two contained fragments of ¢ »i- 
thelium), from abscesses not obviously in 
ducts in 4 cases, and from fat necrosis ii 6 
cases. 


In 6 cases no satisfactory evidence 0: 
indentification was found in the wall of the 
cyst. The presence of large dilated or cysti 
areas lined by epithelium in the nearby 
breast tissue in two cases suggests that in 
these the cavities may originally have been 
ducts. The cavities with masses of lipoid- 
filled phagocytes extending into the surround. 
ing tissue, without giant cell formation, merit 
special consideration. They appear to be 
part of a peculiar inflammation which may 
be within ducts as well as around them, sig- 
nificant numbers of leucocytes may not be 
present and it is difficult to guess at the 
probable cause of this process. 


Clinical history 

In practically all the 30 patients with in- 
flamed cysts a lump was noticed in the breast. 
At the time of operation the lump had been 
present three to four weeks in most cases, in 
two to four months in a number and in one 
case seven months. A history of trauma or 
of previous inflammatory lesions in_ the 
breast was not obtained from more than one 
or two patients and the story was indefinite. 


The importance of the cysts is emphasized 
by the fact that the pathologist was asked. 
prior to operation, to be prepared to under- 
take a frozen section in at least twenty cases. 
The diagnosis was uncertain and the hardness 


of the lump, although it generally was 
mobile, suggested the possibility of carci- 
noma. 


The presence of inflammation was -ug- 
gested by pain or tenderness in the lump. o! 
by recent change in size of the lump, in «nly 
6 cases. The 4 specimens in which a © \ag- 
nosis of abscess was made histologically are 


included in this group. 
HISTORIES FROM TypPicAL CASES 


Group A, from dilated ducts 
Case 1 


Age 46. Lump in breast for seven mont: , a0 
inch below the nipple in the midline. No dis: arge 
from the nipple. The lump appeared to be irdet 
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ar | bigger in the earlier stages. At operation a 
ey t 15 cm. in diameter lined by soft caseous 
m. ‘erial was found. Portion of the wall was dense 
an | fibrous, portion a granulation tissue with many 
fo. my phagocytes. 


Ci ie 2 

ge. 43. A firm lump in the medial and upper 
qu drant of the left breast was noticed for three 
mc iths and it %ecame sore following palpation a 
for night before operation. The lump was not freely 
mo vile. A cyst was found, 2 cm. in diameter, filled 
wiin greenish pus. Part of the wall was densely 
fibrous, part was of cellular granulation tissue. 


Case 3 


{ge 45. For two weeks had noticed a lump in the 


outer and upper quadrant of the left breast. It was, 


not tender, there was no history of abscess or injury, 


but it was possibly smaller at operation than when . 


first examined. A cyst 3 cm. in diameter was 
present with a thick wall of fibrous tissue and 
granulation tissue (see Fig. IV). 


ae. 


223) 
2 


FIG. IV. Case 3. Photomicrograph showing 

dense fibrous tissue without epithelium lining the 

cyst. Some leucocytes present in the wide fibrous 
granulation tissue. (x 54) 


Case 4 


Ave 47. Lump in upper and outer quadrant of 
right breast noticed for two weeks. Slightly tender 
and not quite freely mobile. No history of injury. 
A cyst 2 cm. in diameter was found, with reddened 
9 wall and fibrin and pus in the lumen (see 
ig. {I). 


Case 5 


Ars 42. A lump was noticed in the upper and 
oute quadrant of the left breast which varied in 
size ver a period of two months and was occasion- 
ally .ather sore. The lump was mobile, not well 
outli ed. A cyst was present, 2.5 cm. in diameter 
with a fairly smooth wall but with fibrin and 
_ ag on one side, above a fibrous wall (see 
ig. , 


Group B, abscesses of the breast 


Case 6 


Age 44. She had a painful swelling on the medial 
side of the left breast for three weeks. An irregular 
firm mass was present which contained pus. The 
wall of the cavity was of cellular granulation tissue 
and was irregular in outline. 


Case 7 


Age 39. Noticed a lump in the upper and medial 
quadrant of the right breast after an accidental 
knock. Painful very tender lump for three weeks, 
some attachment to skin. The patient had a 
temperature, with shivers and sweats. An abscess 
containing pus from which Staphylococcus aureus 
was cultured, was found at operation. The wall of 
the cavity was a cellular granulation tissue with 
many polymorphonuclear leucocytes. 


Case 8 


Age 24. She had noticed a lump in the upper 
and outer quadrant of the left breast for three 
months. It was painless, no discharge was present. 
It extended down to the nipple which was slightly 
raised and retracted. Some pus was present in the 
middle of the lump and the wall was densely fibrous, 
with scattered polymorphonuclear leucocytes. 


FIG. V. Case 9. Photomicrograph shows a thick 

granulation tissue with large foamy cells and 

numerous small groups of fatty acid crystals 

surrounded by giant cells to form the walls of 
the cyst. (x 54) 
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Group C, fat necrosis 


Case 9 

Age 45. A lump in the right breast just above 
the nipple had been noticed two weeks before opera- 
tion. It was sore, there was some peau d orange skin 
over the lump which was not hard. A cavity 3 cm. 
in diameter was present, it was lined by a granu- 
lation tissue with masses of foamy cells, with many 
groups of fatty acid crystals and giant cells (see 
Fig. V). 


FIG VI. Photomicrograph of masses of foamy 

cells in the cavity with sheets of similar cells 

and also many leucocytes in the granulation 

tissue lining the cyst. No definite indication of 
the origin of the cyst. (x 54) 


Case 10 

Age 44. She had noticed an ache in the right 
breast a month before operation, and a lump in the 
upper and outer quadrant for one week. It was 
about 2 cm. in diameter and discrete and mobile. 
On section a cavity less than 1 cm. in diameter was 
found to contain oily and porridge-like fluid. The 
cavity was lined with granulation tissue and masses 
of foamy cells. A number of giant cells was present. 


FIG. VII. Case 11. Photomicrograph showing a 

fibrous and cellular granulation tissue in the 

wall of a large cyst. Many empty crystalline 

spaces surrounded by giant cells. The wall of 

the cavity rests directly on the fat of the breast. 
(x 54) 


Case 11 


Age 65. A lump had been present in the bre 
for twelve months but the patient had avoid d 
medical attention. It was not painful or tender a d 
there was no history of trauma. The lump was 
the upper and outer quadrant of the right brea 
it was hard and irregular but not attached to sk 
or deep structures. In the specimen a cavity 4 « 
in diameter was found 4 cm. from the nipple. 1 
lining was of fibrous granulation tissue with mavy 
giant cells and crystals, possibly of cholesterol ( 
Fig. VII). 


CONCLUSIONS 


The case histories do not reveal any points 
of distinction, apart from the symptoms of 
pain and tenderness which indicate the 
presence of inflammation. 


These patients, generally in the fifth decade 
of life, have noticed a lump in the breast 
for a few weeks, sometimes longer. On 
examination the lump has been hard, and 
though usually mobile was occasionally not 
freely so. Prior to operation there had been 
sufficient doubt about the nature of the lump 
for the surgeon to request that the pathologist 
be available during the operation in case his 
opinion was required. In about half the 
specimens it has been quite clear that the 
lump was a cyst developing from a duct, with 
some inflammation in and around the cavity. 
In some cases the lump was due to an abscess, 
generally subsiding and with a well-defined 
wall. In a few cases necrosis of fat was 
present, in amongst the lobules of the breast. 
and it is thought that the cysts in these cases 
are the result of fat necrosis. A small group 
remains in which the aetiology is not indi- 
cated by the histological characters of the 
wall of the cyst. 


SUMMARY 


In the past two years 60 specimens of 
breast from surgical operations, examine in 
the department of morbid anatomy, contai ‘ed 
well-defined cavities. In half the specin 
an epithelial lining indicated an origin { 
ducts, and in the other half significan! 
flammation was present and the origin o! ‘he 
cyst was not immediately apparent. Cri «al 
examination of these inflamed cysts sug; =ts 
that at least half of these also arose in d °t 
while four were abscesses and six devel. ed 
as a result of necrosis in fat. In a few « ‘ses 
there was insufficient evidence to deter ine 
the origin of the cyst. 


3, 
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ANURIA CAUSED BY BLOOD-CLOT OBSTRUCTION OF A 
SOLITARY URETER 


By Nei JoHNson 


Department of Pathology, University of Melbourne 


NURIA due to obstruction of the ureter 

of a solitary kidney (the other kidney 
having been previously removed) is of in- 
frequent occurrence. If a series of such 
cases were examined it would be found that 
in almost all cases the obstructing agent is 
a calculus. In the present instance the ureter 
was found to be occluded by blood-clot—this 
is considered to be sufficiently uncommon to 
warrant the recording of the following case 


history. 


Case History 


W.M., a male aged 57, was first seen at the Royal 
Melbourne Hospital in June, 1950. At this time he 
gave a history of recurrent episodes of painless 
haematuria over the previous six months. The usual 
investigations were undertaken and 
the lower lobe of the right kidney was found on 
intravenous pyelography. A retrograde pyelogram 
was performed and the resulting radiological pictures 
were strongly suggestive of the presence of a neo- 
plasm in the right kidney. 


The right kidney was explored, the diagnosis of 
carcinoma. of the kidney confirmed and _ right 
nephrectomy performed. His post-operative course 
was uneventful and he was given post-operative 
radiotherapy. Following these events, he remained 
well for about three years. 


However, in August, 1953, he again developed an 
attack of painless haematuria and soon after, acute 
retention of urine. Examination at this stage re- 
vealed a moderately enlarged prostate gland and 
catheterization by his local practitioner relieved his 
acute retention. Soon after these events a further 
intravenous pyelogram was performed and a sus- 
picious area at the lower pole of the left kidney was 
detected. The painless haematuria continued and 
in October, 1953, he was readmitted to hospital for 
further investigation. 


Whilst in hospital awaiting investigation he had a 
further attack of retention of urine which was again 
relieved by catheterization. A retrograde pyelogram 
was performed on 15th October, 1953. 


On the following day he passed urine normally 
but during the next forty-eight hours no urine was 
passed and he gradually developed a dull aching 
pain in the left loin. 


distortion of 


At no time during this period was there any svy 
gestion of renal colic. On examination the bladder 
was not distended; on catheterization no urine was 
obtained and a diagnosis of anuria was made. 


Cystoscopy was undertaken as the next obvious 
step: the bladder was found to have a capacity of 
about 450 cc. and a well-developed cystitis was 
present. 


Protruding from the left ureteric orifice was a 
small, dark blood-clot. The clot was disturbed by 
a ureteric catheter and when the superficial part 
was broken away a further clot was visible, impacted 
in the lower end of the ureter. A ureteric catheter 
was then passed into the ureter without great diffl- 
culty and immediately urine began to flow freely 
from the catheter. The ureteric catheter was left 
in situ for twenty-four hours and then removed. 
During that time 1,800 cc. of urine was passed. 


Examination of the retrograde pyelogram showed 
a picture strongly suggestive of left renal neoplasm 
but, as no further surgical treatment was con 
templated, the patient was discharged home. 


DISCUSSION 


Occlusion of the ureter of a solitary kidney 
is well recognized in discussions on the 
aetiology of obstructive anuria. 


Clearly the patient may have a solitary 
functioning kidney for one of the following 
reasons :— 


Congenital absence of a kidney: 


(a) 
(b) unilateral destruction of a kidney by 
disease: 


(c) surgical removal of one kidney. 


The present case falls into group 
However, as has already been pointed ou . a 
ureteric calculus is almost invariably ‘he 
agent which blocks the functioning ur er. 
Indeed, in the present case, the possibilit ot 
an undetected calculus was considered, ut 
there was no evidence to support this ¢ ag- 
nosis. 


Whenever there is severe bleeding 0m 
the kidney it is evident that clot form. ion 
may occur in the renal pelvis. That — ‘ese 
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cl ts do, in fact, form is clearly shown by the 
ty, ical clinical story of clot colic as these 
cl ts pass down the ureter and by the finding 
of recognizable ureteric blood-clot casts in 
the urine in some cases of haematuria. 


‘hese facts are well recognized and are 
dis -ussed in most text books of urological 
su zery. The fact that blood-clot may totally 
ob:truct the ureter is far less well recognized. 
Osyood and Campbeil (1942) writing in the 
Prictice of Surgery (Dean Lewis) discuss 
blood-clot obstruction as a possible cause of 
some cases of post-traumatic anuria but in 
their review of 52 cases of renal trauma they 
do not give any instance of this occurrence. 
No mention of the condition is made in 
various texts which were consulted, including 
those of Cabot (1936), Davis (1937), Gault 
(1937), Gruber (1937), Thompson-Walker 
(1948) and Winsbury-White (1948). In 
fact, careful search of the available English 
literature revealed only one further case— 
that of Butler (1890). In his paper he 
records the history of a male, aged 43, who 
died some ten days following trauma to his 
left kidney—having secreted no urine in the 
intervening period. Post-mortem showed a 
solitary kidney and blood-clot obstructing 
the left ureter. 


It would appear then that the condition is 
one of some rarity. In considering the prob- 
able reasons for this rarity the following 
points seem worthy of mention:— 


|. In most cases of severe haematuria the 
patient is in possession of both kidneys 
and therefore blockage of one ureter, 
particularly if it be of a temporary 
nature, is likely to be overlooked. 


2. The soft friable consistency of blood- 
clot is such that, having entered the 
ureter, the clot is unlikely to become 
impacted in its passage down the ureter. 


It is likely that even if the clot does 
become impacted, inflammation in the 
walls of the surrounding ureter could 
result in softening and, after a period 
of some time, passage of the clot. 


SUMMARY 


A case of anuria caused by blood-clot 
obstruction of a solitary ureter is de- 
scribed. 


A review of the literature, showing the 
rarity of this condition is given. 


The probable reasons for the infrequent 
occurrence of clot anuria are discussed. 
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Books Reviewed. 


ULCERATIVE COLITIS. 
By BRYAN N. BROOKE, M.Chir., F.R.C.S. Edinburgh: 
E. and S. Livingstone Ltd., 1954. 10” x 7”, ix plus 
147 pp., 89 illustrations, including 24 in colour. 
Price: 37s. 6d. net. 


The author divides the non-specific inflammatory 
diseases of the colon into three groups, ileocolitis, 
idiopathic ulcerative colitis and procto-sigmoiditis. 
He excludes Crohn’s disease which is of a different 
nature and aetiology. 


Little is offered that is new concerning aetiology. 
Pre-existing dysentery is thought by the author to 
play a more important part than is generally 
accepted. Fulminating cases of ulcerative colitis 
present a problem which is no nearer solution. The 
surgical technique of ileostomy is described. The 
closure of the dangerous paracaecal groove is dealt 
with at some length. Streptokinase and _ strep- 
todornose are used in the abdominal cavity to pre- 
vent adhesions. The evidence for its value in this 
regard is not completely convincing. 


If an ileostomy is required as an emergency pro- 
cedure, it is difficult to justify a time-consuming 
intra-abdominal 
describes. 

. He wisely condemns the exteriorised loop of small 


technique such as the author 


bowel as an ileostomy. The intestine must be cut 
across and deliberately opened and left open. 


Total colectomy and proctectomy is the operation. 


of choice according to the author. 


The hazard of possible carcinoma developing in 
the remaining rectum determines this attitude. 
However, there are many patients who have had 
an ileo-rectal anastomosis and who are enjoying life 
treed from the worries of an ileostomy, and who 
have not during the past ten years shown signs of 
carcinoma. 

Admitting that ileostomy life is permanent for 
more than half the patients who come to surgery 
for ulcerative colitis, it is rather drastic to condemn 
them all to an artificial anus. 

The chapter on the management of an ileostomy 
is very well done, and there is much useful infor- 
mation concerning diet and skin care. 

More detail of the technique of total colectomy 
would have been useful. No mention was made of 
the small abscesses which occur in lymph-glands in 
the paracolic and mesocolic areas, and which are 
such a potent cause of adhesions and small bowel 
obstruction. 

Quite rightly the author points out that late 
obstruction is the largest single complication of 
colectomy for ulcerative colitis. 

Despite these criticisms, the book is an excellent 
contribution to the literature of a notoriously con- 
troversial subject. 

The radiological studies are very good, particularly 
those discriminating between ileocolitis and ulcera- 
tive colitis. The many coloured plates, photographs 
and line drawings enhance the value of a monograph 


on which the author may be congratulated. 
should be read by surgeons, physicians and gen 
practitioners. 


MODERN TRENDS IN UROLOGY. 
By E. W. RICHES, M.C., M.S., F.R.C.S. Lon 
Butterworth and Co. Ltd., 1953. 10” x 7” 
plus 476 pp., 215 illustrations. 

In the production of this volume the publis! 
have drawn on the experience of a team 
specialists all of whom (with two exceptions) 
members of the British Commonwealth. As a resu! 
a comprehensive and up-to-date treatise on 
various phases of urology has been produced. 

The editor begins the volume with a common. 
sense exposition of the relationship of urology as 
a speciality to general surgery. More modern 
methods of investigation of the upper urinary tract 
by translumbar aortography and presacral perirena! 
insufflation are adequately dealt with. 

An excellent chapter is provided on 
nephrectomy—a conservative procedure used perhaps 
too infrequently in localized renal calculi, hydro- 
calyx, solitary cysts and carefully selected cases of 
renal tuberculosis. 

Many chapters are devoted to neoplasms of the 
urinary tract. 

Those dealing with carcinoma of the bladder and 
transplantation of the ureters provide a complete 
and stimulating discussion of the many and varied 
factors involved. 

Treatment in prostatic obstruction is handled by 
surgeons of large experience in their individual 
methods. Whilst their views at times may be tinged 
with an obvious preference for the method described, 
the general impression is a fair and exhaustive 
exposition of the prostatic problem. 

The treatment of urethral stricture by a recon 
struction of the male urethra using the technique 
developed by Denis Browne in hypospadias provides 
a method available for any length of stricture 
occurring at any site in the urethra. 

The chapter dealing with the urinary disorders 
the paraplegic is well worthy of study. 

The completion of the volume with a discuss 
on the urological aspect of gynaecology gives a \ 
interest to a book which should be read b 
specialists in urology and surgeons interested i 
subject. 

The editor has compressed into a relatively 
space far more of value than one has fou: 
preceding textbooks of urology of recent years and 
the various contributors have given of their va! able 
experiences in the more modern methods us: in 
diagnosis and treatment in this rapidly deve! >ing 
speciality. 

MEDICAL ELECTRONICS. 
By G. E. DONOVAN, M.D., M.Sc., D.P.H. L 
Butterworth and Co. Ltd., 1953. 84” x 54” 
215 pp., 36 illustrations. Price: 53s. 6d. 

“The contents of this book have been sele« 
illustrate the wide range of the uses of elec 
in medicine.” And so they do. The author de: sibes 
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ve y briefly the uses and principles of a vast number 
of ovieces of apparatus and techniques, from familiar 
ays, electrocardiographs et cetera to the less 
iliar fields of servo-mechanisms, cyclotrons and 
-rnetics. 
would be of interest to the intelligent layman 
‘ither the electronic or the medical field. The 
« tronic technician would learn briefly to what 
ical uses his specialized techniques could be put 
le the medical man beginning a new field of 
< arch might discover some apparatus or sug- 
ge:.ions to interest him. It is a small encyclopedia 
in ‘he subject and the small lists of reference are 
staiting points for special search. The information 
is accurate, though with the rapid evolution of the 
field some will quickly become out of date. 


APPLIED CYTOLOGY. 
By G. R. OSBORN, M.B., B.S. London: Butterworth 
and Co. Ltd., 1953. 94” x 6}, xi plus 168 pp., 
131 illustrations. Price: 49s. 6d. 


This little book outlines the methods used in 
preparation of cell-containing specimens from body 
fluids and the processes of interpretation and reason- 
ing by which they may be used to give a diagnosis. 


It is a practical account based on examination, in 
the laboratory of the Derbyshire Royal Infirmary, 
of several thousand cell specimens and comparisons 
of these with corresponding microscopic sections of 
tissue. Chief emphasis is laid on the field of 
gynaecology as being the most satisfactory. The 
basis of the author’s exposition is an abundance of 
full-sized and beautiful microphotographs. This 
approach succeeds in giving much clear information 
in a field which there can now be no doubt makes 
a useful contribution to diagnosis and should interest 
particularly clinicians and pathologists. 


The author rightly does not neglect the difficulties 
of the method and the mistakes which are likely to 
be made and if, as he maintains, there is a distrust 
of “cytology” by “histologists” this account should 
help to dispel it. 


THE BRITISH CONTRIBUTION TO MEDICINE, 


By J. JARAMILLO-ARANGO.- Edinburgh: E£. and 
5. Livingstone Ltd., 1953. 9” x 64”, xii plus 220 
pp., frontispiece and 45 illustrations. Price: 25s. stg. 


A delightful compliment to British Medicine has 
been paid by Dr. Jaime Jaramillo-Arango, a 
Colombian surgeon and former Colombian Am- 
bassador in London, in this book which was pri- 
marily intended for the Latin-American countries 

published bilingually by Livingstone. 


an historical approach he sets down the con- 
ions made by British investigators into five 
ing fields of medicine. These are, firstly the 
est of typhoid and paratyphoid, then the con- 
of infection and the history of the antibiotics, 
mquest of malaria, the conquest of nutritional 
es and finally the struggle for the conquest of 


the chapters are written with deep insight and 
dmirably documented; for example, in the 
‘r on malaria the work of Fairley and the 
mental unit at Cairns are given the prominence 
hey so richly deserve. 


Probably the most valuable section of the book is 
that devoted to the development of penicillin and 
the history of the antibiotics and one has the feeling 
that this was the part of the book the author took 
the greatest delight in writing. It gives an extremely 
full and documented account of the development of 
the antibiotics. 

The book, as a whole, gives an excellent appraise- 
ment of the British contributions to medicine in 
the fields covered and as Sir Arthur Macnalty says 
in his foreword one cannot help feel a glow of 
legitimate pride in this appraisement. 

The printing and format of the book are well up 
to the standard one has learnt to expect from 
Livingstone. 


THE THYROID—A Physiological, Pathological, Clinical 
and Surgical Study. 
By T. LEVITT, M.A., F.R.C.S.(Eng.), F.R.C.S.(Ed.), 
F.R.C.S.!1. Edinburgh: E. and S. Livingstone Ltd., 
1954. xxiv plus 606 pp., 502 figures. Price: £5 5s. 
(stg.). 

This book, written by a surgeon who has made a 
special investigation of thyroid disease for over 
twenty-five years, is a most entertaining presentation 
of the subject. The book contains a large amount of 
information which has been collected as the result 
of clinical and pathological study “from most of the 
larger London and provincial hospitals.” It depends 
on “a detailed and critical investigation of over 2,000 
consecutive thyroidectomies.” It deals with the 
general features of the diseases of the thyroid gland 
together with most of the local and distant com- 
plications (some of them quite uncommon) associated 
with these. 

There are very few aspects of thyroid physiology 
or pathology that are not, at least, mentioned. The 
reviewer did fail to find some but, in the presence 
of so much positive information, it is unnecessary 
to discuss these. 

The author has correlated the various phenomena 
of thyroid disease and produced a series of “6 pro- 
gressive phases.” This is an interesting conception 
and as an attempt to integrate the various, and often 
scattered and dismembered, conditions of the thyroid 
gland deserves serious consideration. 


Those who have studied large series of cases of 
thyroid disease probably will not accept the 
premisses on which these are based, but the re- 
viewer feels that this proposition wiil be one of the 
stepping-stones of our knowledge and_ therefore 
demands thoughtful study. 


There are several features which will not attract 
many thyroid specialists, for example, the integration 
of Riedel’s and Hashimoto’s diseases. However, the 
author’s study of them, the review of the original 
work and his views based on these deserve attention. 

Altogether this book should be read and digested 
by the student of thyroid disease and though some 
of it may be rejected there is much that is admirable 
and will be absorbed. 

There are numerous large illustrations of which 
several are in colour and for these one can have 
nothing but praise. The print is relatively large 
and is thus easy to read, but considering the size 
of the book is quite small in amount. 





80 THE AUSTRALIAN AND New ZEALAND JOURNAL OF SURGERY 


In the era adumbrating the microfilm a_ book, 
occupying so much space for the amount of infor- 
mation provided, presents storage difficulties. The 
lavish illustrations are pleasing to the eye but it is 
doubtful if aesthetic advantages can be justified 
economically. The heavy paper employed to give 
the best technical results with illustrations must be 
paid for in unjustified weight and space. 

This, however, is criticism which applies generally 
to this decade and era of book production. The 
present volume is beautifully presented, contains 
much valuable information, is very well illustrated 
and should be read by all surgeons who deal with 
thyroid disease. 


A SYNOPSIS OF ANAESTHESIA. 
By J. ALFRED LEE, M.R.C.S., 
D.A., F.F.A.R.C.S. Third Edition. 
John Wright and Sons Ltd., 1953. 
pp., 72 illustrations. Price: 21s. 

The two previous editions of this work have been 
well received as is shown by the publication of three 
editions within six years. The book is designed for 
the post-graduate student in anaesthesia who already 
has acquired a considerable knowledge, but who 
desires a text from which to revise his subject. 

The matter is presented in a precis form and 
gives little indication of the relative merits of the 
various methods described. It is, however, a very 
full and accurate condensation of the literature and 
this edition is as up to date as any book recently 
published. Subjects which are advancing rapidly, 
such as muscular relaxants, are brought up to 
within a few months of the date of publication. 


L.R.C.P., M.M.S.A., 
Bristol, England: 
43” x 7)", 488 


A point which is of considerable value to the - 


post-graduate student is the provision of references 
to the literature. It is obvious that the author must 
maintain an accurate and comprehensive index of 
all literature published on the subject of anaesthesia. 

A surgeon who required information on anaesthesia 
for a particular operation would find this small 
volume a ready source, whether the operation was 
for circumcision of an infant or for mitral valvotomy. 


PICTORIAL INTRODUCTION TO NEUROLOGICAL 
SURGERY. 


By G. F. ROWBOTHAM and D. P. HAMMERSLEY. 
Edinburgh: E. and S. Livingstone Ltd., 1953. 92” x 
7)", viii plus 108 pp., 81 illustrations. Price: 21s. 
net 

This volume, prepared jointly by a neurosurgeon 
of great experience and a medical artist of con- 
siderable ability is described in the preface as a 
feed back of special experiences obtained in neuro- 
surgery to the general fund of surgical experience. 
It is designed as an aid to the general surgeon 
operating outside those hospitals where special 
neurosurgical teams are available. 

The artist has chosen, with some deliberation, a 
different medium for each fom of illustration, and 
has arranged the illustrations themselves with great 
care. The book comprises half text and _ half 
illustrations, the subject matter being carefully 
arranged in order that each illustration lies opposite 
the text describing it. 


The setting up procedures for neurosurgi 
operations are depicted. Although these are not 
in general use they do indicate the necessity 
thought on the part of the surgeon so that he 
provide a position for the patient which is free fr 
strain, convenient for the anaesthetist and, ab 
all, that which provides the best possible access 
lighting to an operative field which is often diffx 
and restricted. 


The surgery of the scalp and skull is dealt » 
adequately along routine lines, but the techni 
illustrating the turning of the osteoplastic fl 
would rarely give adequate access to the tempx 
lobe or the orbital surface of the frontal lowe. 
Methods for the control of bleeding occupy alm 
the entire section on surgery of the brain, while the 
last half of the volume is concerned with the surgical 
management of acute cranial trauma and some |ate 
post-traumatic sequelae. - 


Because every general surgeon is likely to be con- 
fronted with an extradural haemorrhage as an acute 
emergency this problem is dealt with at some length. 
After a discussion on the diagnosis of the condition 
the authors turn to the problem of surgical inter. 
vention. The statement that in an acute head injury 
the simpler the operation the greater are the chances 
of recovery is found by experience to be so true that 
this passage might well be set in italics. Some 
pertinent answers are given to the question of open- 
ing the dura after the evacuation of the extradural 
haemorrhage and the rather dogmatic line which is 
adopted by the author can be recommended. 


Indications for the operative repair of depressed 
fractures are set out clearly, but the illustrations 
would appear to give undue emphasis to the 
utilization of a bone flap for the dural repair and 
subsequent reposition of the bone fragments. Such 
a procedure is prone to cause aseptic necrosis of 
bone in closed wounds and increase the risk of 
infection in open wounds. 


In other portions of the book undue emphasis 
appears; especially in the portion on osteomyelitis 
which is now excessively rare, and the surgical 
management of post-traumatic epilepsy which should 
be delegated to the control of properly constituted 
neurosurgical teams, for whom this volume has not 
been originally designed. On the other hand, more 
important problems for the isolated general surgeon, 
such as intracranial abscesses and birth injuries of 
children, are entirely omitted. 


The book is a fine production, with clarity in !oth 
text and illustrations, and is recommended for t!ose 
surgeons for whom the book was written, that is, 
the surgeon who must of necessity be able to <eal 
adequately with acute intracranial emergencies. 


Book Rereived. 


MEDICINE IN OXFORD. A Historical Romance. 
By MAURICE DAVIDSON. London: MacMilla 
Co. Ltd., 1953, 84" x 54”, 70 pp., 12 illustr 
Price: 10s. 6d. net. 











